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OPPOSING LEADERS IN THE 
PHILIPPINES. 


HEREWITH are presented portraits of Aguinaldo and 
other leaders of the revolt rainst Spanish rule in the 
Philippines, and also of Captain-General Augustin, 
who represents both the military and civil power of the 
Spanish crown 

All the insurgent chiefs have a vouthfal look due to 
an admixture of Tagil, Malay—and perhaps also some 
Chinese and Spanish blood. \guinaldo certainly 
might be mistaken for a mild-tempered student with 
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insurgent foree that has rendered our government ma 


terial assistance at times, and is said to have also com- 
pletely invested Manila. This latter is even admitted 
through official Spanish sources, It is even believed 
the city would have fallen before this but for the re 
straint exercised by the American admiral, who, ap 
parently, feared exeesses on the part of the insurgents 
that would be entirely beyond his control; for a foree 
from the fleet sufficient to preserve order, or hold strate- 
getical points, manifestly could not be spared 

It is highly probable also that Admiral Dewey does 
not fully trust the insurgent leaders; and this is made 
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| American government, throwing out hints to the effect 
he has been approached by the Spanish authorities 
and by German envoys, 

All this, of course, may mean little, nothing, or 
diametrically the contrary. It is suggestive, however, 
of treachery and, in the near future, of an expenditure 
of no sinall amount of blood and treasure, if the Philip 
pine Archipelago is to be held. Certainly the United 
States cannot now turn the islands over to the insur- 
gents, Which would mean avuarechy and a complete up 

| rooting of civilization until such time as some strong 
' foreign power would intervene. Having “ put hand to 





Francisco Paterno 
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theological le wings, though this, however, if reports are 


WAR—AGUINALDO 


Viola. Pilar. 
F. Paterno. Aguinaldo 
Viniegra. 


AND THE CHIEFS OF THE 


more apparent by the fact Aguinaldo, on June 12, an-| the plow,” 


to be believed, hardly comports with his true character 
limediately following the destruction of the Spanish 
fleet in Manila Bay, Consul-Gieneral Williams secured 
to Aguinaldo, who for excellent reasons had fled from 
Luzon to Hong-Kong, passage on the United States 


nounced he had formed a provisional government, 


though, at the same time, the assurance was given this | 


action was “merely for cohesive purposes,” and that 
he, with the majority of his following, were desirous 
the Philippines should beeome a colony of the United 


Artacho. 
Mascordo. 
Covinting Navidad. 
REVOLT IN THE PHILIPPINES. 


it behooves us not to “‘ turn back.” General 


Merritt will doubtless have sufficient foree placed at 
his disposal, and he is well known to possess the ne 
cessary executive ability to bring order out of chaos, 
and paciticate and hold the islands. 


revenue steamer ** MeCulloch” to Cavité. 
substantial aid 


furnished by the consul, on recom 
mendation 


farther supplies in the way of weapons, ammunition, 
rations, etc 


Besides the | States 


Captain-General Augustin has apparently rendered 


All this, however, sounds somewhat ineonsist- | excellent military services to his government, and 


ent with the faet that Aguinaldo has caused himself to| thereby obtained somewhat unusual and rapid pro- 
of the latter Admiral Dewey contributed | be eleeted, or to be proclaimed, “ President of the 
Philippines ; ” 
, and Aguinaldo proceeded to organize an)desire to know the intents and purposes of the | of a martinet, perhaps ; that he is also a man of in- 


motion, for he is still a comparatively young man. It 
and still later has manifested an eager | is rumored he is a strict disciplinarian and withal a bit 
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domitable bearing and inflexible will, yet in private 
life. or when oceasion demands, of a most winning and 
leasant demeanor Again, like all Spanish governors, 
ie is aceused of filling his coffers at the expense of his 
government and the publie at large, which, if true, is 
not at all surprising, considering such acts are tolerated 
by the people at large. For our engravings we are 
indebted to L’ Illustration. 


RICO: Its NATURAL HISTORY 


AND PRODUCTS 


PORTO 





Porto Rico belongs to the group of islands or archi- 
pelago called the “ Antilles,” and is the smallest of 
the Greater Antilles; and close to it lie the islets of 
Culebra, Vieques, Caja de Muertos, Mona, Monito | 
Desecheo, and others still smaller. It is situate some 
seventy miles to the eastward of San Domingo, bet ween 
latitude 17° 5 and 18° 80 north and longitude 65° 35 
and 67° 10° W.(G.) The nearest lands to the east are 
the Isle of Vieques and the Virgin group. In shape it 
is like a parallelogram, the longer sides extending east 
and west, and measuring about 108 miles, the shorter 
37 miles, embracing an area of about 3,530 square miles | 
and supporting a population, according to the census | 
of 1887, of 798,565, of which 474,933 are whites, 246,647 
mulattoes, and 76,985 blacks | 

THE COAST. | 

On the eastern coast are several points frequented by 
coasting vessels. Starting from Cape San Juan, tne 
extreme northeastern point of the island, and going 
south, the first port is Fajardo, a narrow channel pro 
tected by the little islands of Obispo, Zaneudo, and | 
Ramos, and a connecting reef, with only a few open 
ings. The harbors of Naguabo and Humacao, even 
though open to the wind, offer good anchorage, and 
are situate in the bay that extends from Luna Point 
on the northeast to leacos Point. The port of Yabu 
eoa lies south of Humacao and almost opposite Point 
Arenas de Vieques. That of Maunabo is bounded on 
the south by Cape Mala Pascua, and the inhabitants 
live back on the banks of the river that flows into the 
harbor. Patillas is six miles west of-Cape Mala Pascua 
The harbors generally on the eastern coast are good, 
since the east winds keep the sea constantly smooth. 

The northern coast is rugged and at the eastern end 
very high; it extends in almost a'straight line east 
and west,offering seareely any shelter bet ween Cape San 
Juan and the port ofthat name. This stretch of coast 
seems to be shut in by a reef. with many cays, over 
which the sea breaks with fury. The harbor of San Juan 
de Porto Rico is situate about thirty miles west of Cape 
San Juan and the city of the same name, which is the 
capital of the island. The city is built on a slope fae 
ing the northeast, and protected by Morro Castle and 
other batteries. One mile from Point Morrillos is the 
city of Arecibo, and the river of this name offers a high 
way for the rich products that are grown along its 
banks. Aguadilla Bay, into which Rio Grande or 
Culebrina flows, affords a good harbor, sheltered from 
the usual winds, but difficult to cross during a gale 
from the north 

Further to the south is Point San Francisco, op 
posite Desecheo Island, whieh, with Point Cadena, forms 
the Bay of Rineon ; here there are several shoals, Six 
miles from Point Cadena is Algarrobo Bay, a large 
sheltered harbor, into which the Afiasco flows. Next 
come the Bays of Mayagtlez, (iuanajibo; Vigo, Rojo, 
and Boqueron. Here the climate seems to change 
completely, as do the products of the island, for while 
the northern part is fertile, moist, abounding in pas 
turesand groves, in the southern there isa range of 
arid and barren hills. Point Aquila is the southwest 
extremity of the island, and is very dry, arid in the 
highlands and marshy in the lowlands. 

The southern cvast, which is but very poorly shown 
on most charts, must be approached with the greatest 
eare : for, although it includes several B6od harbors be 
tween Cape Rojo and Point Brea, these are inacces- 
sible to one who is not familiar therewith. The harbor 
of Guanieas, east of Cape Rojo, affords the best 
anchorage, there being from 16 to 33 feet of water over 
a sandy or gravelly bottom. 

There is nothing remarkable on the coast to the} 
windward of Guanicas until the cliffs of La Ventana} 
are reached, which, with Point Vaquero, forms a little | 
bay in which lies Aguadilla, the leeward side of which | 
is filled up by slides from the mountains. A range of 
hills starting from the mouth of Guayanilla Bay toward | 
the east, with the coast, forms a passage that is navi-| 
gable for vessels that do not draw over seven feet. The| 
eay of Caribé connects with that of Media Luna, and | 
these, with Cuebara, form a passage to Tallaboa Bay 

Further to the east are Giuayanilla, Matanza, Cay! 
Ratones, and finally Ponce, the latter one of the most 
important cities on the island. Not far to the south- 
east lies the island called Caja de Muertos. ‘The port 
of Santa Isabel is protected only slightly by Point 
Coamo, and vessels cannot lie here when the wind is 
southeast or south, because of the high sea and ugly 
character of the breakers. Turning to the south, pass- 
ing by eays and through a passage perhaps 33 feet 
deep, the village of Jauca is reached, and finally the 
Bay of Salinas, formed by Point Coamo and Point 
Salinas, and inelosing in its northeast corner the 
famous port of Jobos, a natural dock which extends 
three miles inland from west to east, is one mile wide, 
the water being from 16 to 23 feet deep over a loose | 
mud bottom ; the mud is always stirred up by astrong} 
wind, The town of Giuayamas, whose church serves | 
as a guide between Salinas and Cape Mala Pascua, | 
lies at the foot of a hill whieh commands a view of an | 
extensive, fertile, and pieturesque plain, being at the 
upper vertex of a triangle, the other vertices being at 
Jobos on the west and at Arroyo on the east The 
harbor of Guayama and the Bay of Arroyo are one and 
the same thing 








TOPOGRAPHY 

Porto Rico is very mountainous in the interior, and, 
with few exceptions, level near the coast, which latter 
is, as a rule, the most thickly inhabited and the riehest 
The island may be said to be divided into two parts, 
the northern and the southern, which are separated by | 
a range extending from east to west, with a slight in- | 
clination toward the southwest. Several spurs extend 
as far as the coast, forming cliffs, as at Cape San Juan, 
in the northeast part of the island, at Cape Mala 
Pascua at the southeast, and on the northwest between 
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Quebradillas and Rincon, where the last spurs of the 
Corozas end. The spurs that extend toward the coast 
in other parts of the island are low, so that the roads 
ean be easily made over them. Part of the central 
range is called * Sierra Grande” or ** Barros,” and on 
the eastern end, toward the north, is the Sierra del 
Loquillo or Luquiilo, the highest point of which, Yun 
que, reaches an elevation of 4,957 feet. It is said that 


this mountain was named for an Indian chief who re- | 
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the main dividing line. North of the latter flows 
the Loysa River, whieh rises in the Sierra Luquillo 
on the right are Bayamon and Toa Rivers. ‘To the 
north of Sierra Barros are Manatf and Arecibo Rivers 
| The streams between the Sierra Cayey and the south 
| ern coast are very short, the longest being Guavama 
| Those on the southern slope of this sierra are larger 
as, for instance, the Salinas and the Coamo, between 
which rises the Sierra de Coamo, and the Desealabrao 





sisted Spanish rule until the conquerors considering | Jocaguas, and Peiiuelas. 


him a lunatie (loquillo)—finally let him alone in this | 


rough country. The principal peaks of the central 
ange, on the northern side and near the coast, are 


7 
ealled Ciales, while those on the south form the Sierras 





AWULNALDO 


de Cayey, prolonged toward the west by the Sierra de 
Coamo, On the northwestern part of the island is the 


Sierra de Lares, and farther south are other sierras and | 


eerros (hills), among them Cerro Montuoso and Tetas 


| de Cerro Gordo, and still nearer the southern coast, 


Cerro de la Torre. The spurs of these ranges that ex 
tend to the coast form beautiful valleys watered by 
rivers, some of which are navigable for short distances. 
Bet ween the towns of Barranquitas and Barros, the 
mountains of the same name attain a height of 4,265 
feet: Mata de Pldtanos, near Pefiuelas, is 2,979 feet ; 
Torito, near Cayey, 2,812 feet ; Silla de Ciuilarte, near 
Adjuntas, 2,618 feet; Cerro Gordo, at San German, 
2.198 feet. 

In these sierras there are very curious caves, among 
which those of Aguas Buenas and Ciales are worthy of 
mention. In the former there are beautiful stalactites, 
deep fissures, and a multitude of bats; in the latter 








CAPTAIN-GENERAL AUGUSTIN. 


the hand of man has been at work, and there are large 
hails with seats against the walls. Another note 
worthy cave is that of Consejo, at Arecibo, an opening 


| in the living rock, which seems to have been hewn out 


with a pick. 

The number of rivers and small streams that flow 
through the hilly surface of the island is considerable, 
and their eurrents are very strong, because of the steep 
ness of the ravines and the abundance of rain. The 
larger and more numerous are on the northern slope, 
both beeause the ravines are here more extensive and 
because of the frequent and copious rains which fall 
almost daily. 

The Sierras Barros and Cayey may be considered 


Three streams of relative importance flow into the sex 
on the western coast, viz., the Culebrina, the Anaseo 
jand the Guanajibo. Those on the eastern coast ar 
|short, among them being the Fajardo, Naguabo, Anton 
| Ruiz, Humacao, Candelero, Limones, and Maunabo. 

The largest of the lagoons is that of Guaniea, but 
Manati, Arecibo, Aguadilla, and Cabo Rojo are also 
worthy of mention. 


GEOLOGY AND MINES. 


| From a geological point of view the island may be 
divided into four zones, viz., eastern, northern, cen 
tral, and southern. The ancient rocks predominate 
in the eastern, being approximately limited toward 
the interior by Loysa River, and by the western 
and northern spurs of the Sierra de Luquillo toward the 
}ends of the Rio Grande on the north, by Gurabo 
and Caguas in the center, and Patillas and Arroyo 
on the south, In this zone those portions of 
Sierra del Luquillo near Yunque Peak and _ its ex- 
treme eastern spurs are, according to Martinez 
Aleibar, formed of primitive slate raised by the 
eruption of the diorite, svenite, granite, and other plu- 
|tonie roeks; porphyry diorite is also found in loose 
| bloeks and in other roeks, in masses. The primitive 
slate, which in some places may be confused with the 
amphibolie, has a double, pseudo-regular, tetrahedral 
structure; it presents fissures parallel to the stratifi- 
| cation, and oblique to it in various direetions, so that 
where it is slightly decomposed it is easily divided 
into tetrahedral fragments. These fissures are filled 
with ealeareous spar, quartz, or iron pyrites. In the 
rock on the northern part is a zone that extends 
from east to west, from the eoast near the city of 
| Luquillo as far as the western branch of Mameyes 
| River; as one ascends the mountain the rocks contain 
more minerals, and the fissures filled by quartz and 
caleareous spar are sueceeded by those filled with 
iron pyrites, and the mass of the slate becomes more 
ferruginous until the point is reached where the syen- 
ites are in contact with the stratified earth. 

| The northern zone consists principally of tertiary 
formations, in a strip that extends from east of Loysa 
to the northern part of the western coast of the island. 
The southern limit of the strip is bounded by a line 
that extends from Rineon, south of Aguada, toward 
east by north of Afhasco, Las Marias, north of Utuado, 
| Ciales and Morévis, to near Aguas Buenas. The pre 
| dominating roeks in this formation are arenaceous and 
}chalky in thick inelined strata, on which rest in irreg 
| aiar stratification larger strata of coarse limestone. 
The central zone extends south of this line, and here 
| eretaceous earth predominates between the western 
coast and the limit of the ancient earth on the east, 
approaching close enough to the sea at the south to 
reach to Sabana Grande, Pefiulas, Juana Diaz. and 
Giuayama, It is very probable that in the cretaceous 
some Jurassie sediments may also be found, as in the 
island of Cuba. The rocks, whatever may be their 
age, are caleareous, semi-crystalline, and marmorean, 
as well as argillaceous and marly, the composition be 
ing quite variable. On the western coast of this zone, 
north and south of Mayagtiez, quaternary formations 
are found, probably deposited there by the alluvium 
of Mayagilez and Guanajibo Rivers. This rock is in 
terrupted in several places by ancient baric rocks es- 
|sentially ophitie, in which hornblende plays an import 
jant part. as do also serpentine and trap rocks. The. 
strips are such as appear in Montoso, in Mariecao, be- 
{tween Utuado and Adjuntas, whieh are prolonged 
toward the east to the western end of Barros ; those of 
Algarrobos and Lapa to the east of Coamo, and that 
which, on the north, comes in contact with the tertiary 
formations east of Mordvis. 7 

Finally the southern coast, between Cape Rojo and 
Guayama, is another tertiary strip, interrupted by one 
and another formation and rock, among them the little 
zone of trachyte which is found north of the swamps or 
salt marshes of Gudnica in the western part, south of 
San German and Sébana Grande. 

Observing the great extension of the tertiary forma- 
tion consisting of strata which have a thin and uniform 
seam toward the north, it would seem that the present 
surface of Porto Rico was formed by the slow and 
gradual rise of the ground in a longitudinal line from 
east to west, which is the general direction in which 
the island extends, and this phenomenon must have 
taken place after the Miceene formation. In some lit- 
tle islands to the windward, rocks of a very marked vol- 
eanie character are often found. 

In the opinion of Rojas, Porto Rico is outside of the 
lseismie eurrents which extend under the ocean from 

the Old World to the New, and consequently it alone 
of the Antilles group has thus far been free from the 
|great seismic movements which have ruined many 
American towns. Nevertheless, and doubtless on ae- 
} count of the proximity to the voleanie region of the 
lislands of San Vicente, Santa Lucia, and Guadalupe, 
| slight earthquakes are apt to be felt, and on two ocea- 
|sions they were worthy of being called severe, these 
|at the end of April, 1786, and in 1843, when the city of 
| Martinique was ruined. Slight quakes were also felt 
|} in 1867 and in March of the following year. In the be- 
| ginning of 1882 it was noticed that the waters in the 
bays of Mayagilez and Ponce retreated two or three 
times toa level more than 30 feet below the ordinary 
| Waterline on the eoasts, and this phenomenon coincided 
with earthquakes at Colon and Panama. 

| The commonest minerals are gold, copper carbonate 
jand sulphate, and magnetic iron, which are found in 
great masses in the neighborhood of .Juneos ; galena i8 
jalso found, as well as traces of mereury, manganese, 
| bismuth, and some other minerals. The fueis are rep- 
resented by the lignites of Utuado and Moea, although 
they oceur in thin layers and are generally charged 
with pyrites ; at the latter place also yellow amber is 
found. There is an abundance of varieties of marble 
and compact limestone, and in general materials for 
construction and ornamentation. In the Historical 
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\:neriean Exposition at Madrid, in 1892, were exhibited 
I urkable examples of magnetic iron, oxide of iron, 
at | carbonate of copper, all from Juncos ; also ferrug- 
inous White quartz from the auriferous zone of Sierra 


Lujuillo and caleareous spar, pearl spar, fibrous gyp- | 


suri. malachite, and pure blue copper from Naguabo. 

Native gold is found principally in the alluvial de 
posits and in the rivers in the vicinity of Luquillo. 
Wien auriferous sand is washed, it is found that in 


sone places there is a deposit of nagnetie iron with the; from Ponce to 


grains of gold. 


linas on the south and at Cape Rojo on the west. Hot 


have been constructed, viz. : From Areciboto Ponce by 
Utuado and Adjuntas, 34 miles; Rio Piedras to the 
Port of Fajardo, 31 miles ; from Lares to Aguadilla, 
16 miles ; 
roads through Guaynabo, 8 miles ; 
89 miles. 





dilla; from Rio Piedras or Humacao by 
Mayagtiez by San 
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text-books of geography, and was often explained as 
due to the southern hemisphere having a larger share 


a branch connecting the two first named | of the ocean than its due, owing to its being heavier 
making a total of |than the northern hemisphere. 
The general plan for railroads consists of a | 
line around the island divided into four sections: One | tain chains to lines of weakness by torsion in the origi 
from San Juan to Mayagiiez by Arecibo and Agua- | nal crust of the earth. 
Fajardo ; | 
German ; from | evidence against it, that the ocean basins and the con- 


Several efforts have 
been made to attribute the direction of the main moun- 


The theory is still popular, in 
spite of the overwhelming weight of paleontological 


Ponce to Humacao by Arroyo, a total of 341 miles, of | tinental masses were determined in the prezoie period, 
‘There are natural salt marshes at Guaniea and Sa-| which, however, only 11 miles have been built. There | aud that they have been permanent throughout geo- 


are tramways from the capital to Rio Piedras, 


746 | logical time. 


These theories of continental form have, 


springs are found at Juana Dfaz, San Sebastian, San | miles, from Ponee to the shore, from Mayagiiez to the | however, been either so vague as to be useless or, if 
Lorenzo, and Ponce, but the most famous are the baths | shore, and from Catano to Bayamon, 5 miles. 


of Coamo on the south and near the city of Santa | 
Isabel. | 


The telegraph system is divided into the Western | 


Line, from the capital to Rio Piedras, Bayamo, Dora- 


CLIMATE AND PRODUCTS. | do, Vega Baja, Manatf, Arecibo, Aguadilla, Anasco, 


In general terms both the climate and products are 
those common to the Antilles ; therefore, the climate 
may be ealled warm, and although, according to some 
authors, the temperature rises as high as 116° F., the 
east winds which prevail almost constantly modify the 
rigors of the tropical sun, and a shaded thermometer 
placed in the open air at the level of the sea seldom 
rises in ealm weather higher than 96° F. during the 
heat of the day, and at night it fails to 68° or 70°. 

Observations carried on for ten years show that 81 
is the average temperature. From 1878 to 1880 the 
thermometer in the shade ranged from 62°96° to 78°8° FP. 
The monthly average varied from 72°32° to 86°07 F., 
the former being for the month of February, 1880, and 
the second for June, 1878. The mean height of the 
barometrie column was about 30 inches. 

The rainy season lasts from August to December, | 
and, as is usual in tropical countries, enormous quan- | 
tities of water fall, inundating the fields and forming 





Mayagiiez, Hormigueros, San German, Sabana Grande, 
Yauco, Guayanilla, and Ponce, and a branch to Cape 
Rojo. The Eastern Line extends from the capital to 
Caguas, Gurabo, Juncos, San Lorenzo, Hermacao, 
Yabueoa, Maunabo, Patillas, Arroyo, Guayama, Sal- 
inas, and Ponee. The Central Line extends from the 
capital to Cayey, Aibonita, Coamo, Juana Diaz, Ponce 


| sufficiently definite to be helpful, they have been shown 
inconsistent with essential facts. 

As M. Bertrand shows in an admirable preface to 
the French translation, Elie de Beaumont’s brilliant 
speculations failed owing to his having filled the gaps 
in his foundation of facts by guesswork. Suess realizes 
this danger, and accordingly sets to work on a different 
plan. As he tells us at the outset, he repudiates pre- 
eonceived notions ; and in the first two volumes of his 
work tries to state the problem, rather than to solve 
it. In the spirit of the founders of the Geological So- 





and its bay, and the eastern branch from the capital | ciety, he holds that synthesis must precede analysis. 


to Carolina, Luquillo, Fajardo, Naguado and Humaeao. | 


‘Das Antlitz der Erde” was therefore planned to con- 


This system has also been extended from Arecibo to | sist of four parts, of which only three have yet been 


Ponee, with stations in Ajuntas and Utuado. 
length of the lines amounts to 486 miles and that of the 


The total | published. 


The first volume was issued in Vienna in 
1885, and contained the first two parts; the third part, 


wires to 676 miles, and 152,786 dispatches were sent in| forming the second volume, followed three years later. 


1892. 


| A Freneh translation is now issued for the first two 


There are cables from the capital to St. Thomas, in| parts.. The work has been admirably done by M. de 


|communication with the Lesser Antilles and South | Margerie and a group of collaborators, who add many 


America ; from the capital to Jamaica, in communica- | references and foot notes, and sometimes important in- 
tion with Cuba, the United States, and Europe ; from | terpolations in the text, in order to bring the work ms 
the Bay of Ponce to Jamaica and Santa Cruz, connect-| to date. One very valuable addition to the French 





ponds and swamps, which give rise to pestilential ema- | ed with St. Thomas. 
nations that greatly endanger health ; there is somuch | RECEIPTS AND EXPENSES 
dampness that even iron flakes off. The total amount — a 1 . e 190R O48 , a 
of water which fell in 1878 was upward of 60 inches, but according >. the buc get of 1893-94, the receipts 
the annual average is about 45 inches. amounted to $3,903,655, distributed no follows : general 
From time to time hurricanes and cyclones cause con.” matt Pesan duties ae. ined i 
great damage. On July 26, 1825, several towns were | *": i nee tas Thoosen. cisese ae) ae ite on. 670 813. 
destroyed and 300 people killed. The most common —— ~ en licati -_ hw yr seen to $8,879,518 ; 
diseases are yellow fever, elephantiasis, tetanus, mala yi oY igations, $802,407 ; . epartmene of Justice, 
rial fevers, and dysentery. ) many ; Var, $1,050,006 ; Navy, $159,458 ; Treasury, 
The heat and humidity give the vegetation all the ene we Department of the Interior, $680,510; and 
exuberance and beauty that characterize the flora of Public Works, $593,789. 
tropical countries ; but the flora peculiar to the tem- | = 
perate zone is not uncoimmon at considerable altitudes. | 
In the mountains there are more than 500 varieties of EVOLUTION.* 
trees, among them the magnolia, bread fruit, American ‘ ~ rd ; 
mammee, walnut, oak, ete. In the plains, palins, IN spite of the apparent fickleness and inconstancy 
guava, sapota, and orange trees predominate ; and | of the sea, the idea recurs throughout poetic literature 
everywhere are found forests affording a variety of |that its main character is really its immutability. 
medicinal and aromatie plants and wood that can be From Homer to Kipling, from Job to Matthew Arnold, 
utilized for building and ornamental purposes, such as | poets have repeatedly expressed the idea, 
box, fragrant cedar, satin wood, mahogany, laurel, and “Time writes no wrinkle on thine azure brow, 
lignum-vitee. Such as Creation’s dawn beheld thou rollest now.”’ 
Agricuiture, however, is the chief source of income The teaching of uniformitarian geology supported the 
to the island, and large quantities of sugar, coffee, to- | old notion of the poets. The change from 
baceo, cotton, and maize are raised, the crops that “There where the long street roars hath been 
rank next in importance being plantain, rice, pine- The silent stillness of a central sea” 
apple, medlar, and other fruits. | Was attributed to an oscillation of the land, not a vari 
The “ mountain dog,” a reversion of the domestic spe- | ation in the level of the sea. The one level in nature 
cies which haunts the more inaccessible forests and is | that was taken asa reliable constant was the mean sea 
dangerous only to ealves, poultry, and young swine, level. Gradually, however, the view has grown that 
is the only creature that can be termed “wild.” Rats Ordnance datum is as inconstant a constant as most | 
exist in abundance, but have a bitter foe in the other- earthly guides. Gradually the idea has been accepted 
wise harmless “‘ hunter snake,” a species of béa that that the surface of the sea is no more an absolute plane! 
grows from 6 to 9 feet in length. Ants and beetles are than is Salisbury Plain, but that it is heaped up 
numerous, and one of the latter, known as the “ come- ,against the margins of the continents in a manner | 
gen,” bores into wooden structures, and is sometimes analogous to the upraising of water against the mar- | 
dangerous to buildings. Bees are comparatively plenti- gin of a basin. As soon as belief in the fixity of sea | 
ful in the forests, but are smaller than the domestic level was shattered, many an apparently well estab- | 
forms, and produce an amber-colored honey, very rich, | lished geological hypothesis was shown to require 
but that speedily ferments and sours, and the Wax is| modification or fresh proof, and many a geological 
of a violet hue. ‘* Luecernas” or fire-flies abound ; they | principle to require restatement. If the water level in 
are like small butterflies with phosphorescent rings | the Central Pacific could rise owing to a reduction in 
about the eyes, and when masses fly at night they pro- | the attractive force of the land masses on its margin 
duce sufficient light to illuminate the fields and Am (as for example by the sinking of an Antaretie conti- 
tations. There are also “ eueuyos”™ similar to the nent), then the formation of coral atolls might be 
ericket, Which are phosphorescent under the wings. | formed, not by the slow subsidence of the sea floor, but 
Some of the bats seek sleeping animals at night to by a gradual rise of the sea surface, as water flowed 
suck their blood. The chigoe bites through shoes and | into the Central Pacitie from its borders. Again, the 
stockings or enters between the nail and the skin ;| apparent upraising of northern Scandinavia and sub- 
and copper worms, ticks, cockroaches, mosquitoes, | sidence of southern Seandinavia might be due not to 
chinehes, ete., are most vexatious. an actual movement of the land, but to variation in 
Among the fowls nay be mentioned chickens, ducks, | the levél of the two halves of the North Sea under the 
and guinea hens; among wild fowl, widgeons, black | influence of changed winds and ocean currents, and | 
widgeons—that imitate the human voice—geese, teal, | the formation of afresh outlet through the Straits of | 
and herons. There are also nightingales, larger than | Dover. 
those of Europe, but not such sweet singers. pigeons, The first geologist to realize the fuil geological signi- | 
doves, parrots, paroquets, and ravens. The common- | ficance of the inconstancy of the sea level was Prof. | 
est marine birds are the pelican and flamingo, which in- | Eduard Suess, of Vienna. Recognizing the importance | 
habit the little islands and cays. There is a remark-| of this fact, he set to work to inquire if it could yield | 
able abundance of fish on the coast and in the rivers. any help in developing a theory of geographical evolu- | 
INDUSTRY. COMMERCE, AND MEANS OF — Pg gw _—. re —_ a | 
7 ’ rece easy aey lmaamanieaas ie ibution of land and water on the ea s not a hap- | 
COMMUNICATION. hazard arrangement, but is governed by some prin}. 
Agriculture, as before remarked, is the most import- ple or law. There is, it is true, a remarkable dissimi- | 
ant industry, but the methods used are most primitive. | |arity between the different continents; but a closer | 
lere are no large agricultural establishments, ex- | comparison reveals many striking repetitions of the | 
cept the cane plantations, and the best of the latter is|/same arrangement. At first sight no two structures | 
the Fontana, Central de Vega Baja, which is the most could look less alike than a quartz erystal, with its 
complete on account of its fine sugar-making machin- | solid form and its simple outline, its flat faces and its | 
ery, as well as the extensive seale on which its work is | straight edges, and a complex crystalline flake of snow, | 
carried out, and its solid and elegant buildings. There | with its radiating cluster of feathery tafts of delicate 
‘as been very little development of the mineral re-| filigree, But the crystallographer recognizes that the 
Semen A few copper mines have been worked in | quartz erystal and the snow flake have the same simple 
cue ae and the people of Luquillo and Corozal hexagonal symmetry, and are built on the same funda- | 
$3,000 cet af ee —— $6,000 to| mental plan. So the geographers have felt that if we | 
foundet a Pe ae ~--capramaeggys A. and t nina iron | neglect accidental topographical details, we find so 
7 nes in San Juan, Ponce, and Mayagiiez, | many points of striking resemblance between the great 
same aaa —— to my eee and | land masses that there must be some underlying sym- 
sugar, coffee. hor igh ey — we a p80 theo aa metry in continental form. A convincing statement 
the island were cukseedl by 1408 wesnele ‘Gaetan atone | Of these coincidences was made by Prof. Lapworth in 
tonnage of 1,257,174 tons, and there cleared 1,274 ves-| formed the text of his presidential addvess to the geo 
ee ee Ee. \~ — ace ae | logi val section of the British Association at Edinburgh 
From the capital to Fenee he Canmns welts 6h aes arlv in the e > geologists s rork 
distance of 84 miles; from the “apital (the suburb | ¢ — oth dl - wae : rgerne — = a s 
Catano) to Mavae . ' > on yw iil] 0 construct theories t tat woul exp ain continental forms, 
: Mayagtiez by Arecibo and Aguadilla, 101) but with little success. The well known southward 
miles: Mayagiiez to Ponce, 60 miles; from the first | ——— 1 
named road to Arroyo by Guayama, 21 miles: Caguas 
to the city of Naguabo by Humaeao, 30 miles ; making 
& total of 296 miles, 








SUESS' THEORIES OF GEOGRAPHICAL 








* A review of “ Natural Science” of Ed. Suess’ “La Face de la Terre 
(Das Antlitz der Erde).”’ Traduit sous la direction d> Emmanuel de Marge- 
- P J rie avee un preface par Marcel Bertrand. Vol. L.. pp. xv., 835, 8vo, with 2 

A few miles of inferior roads | colored maps and 122 figures. Paris : Armand, Colin & Cie., 1897. 





| edition is an increased number of sketch maps. Many 
of the new figures are well chosen, and are very clear. 
The paucity of maps in the original issue was its one 
fault. 

We owe M. de Margerie and his colleagues so much 
gratitude for the great labor of this translation that it 
is ungracious to criticise. But there is one improve 
ment that might perhaps be made. The first volume 
left Suess’ hands more than thirteen years ago. Many 
statements in the text he would now, no doubt, wish to 
qualify or withdraw. There is no word in the volume 
from its author to suggest what corrections he would 
wish to make, and how far it represents his present 
views. It might have saved much future misunder 

|standing if we had been told whether the reissue of 
some of the suggestions is to be taken as a proof that 
| they are still regarded as probable by Prof. Suess. 

The volume, of which the French translation has 
| just been issued, consists of a short introduction fol- 
lowed by the seventeen chapters of the first two parts. 
Each chapter forms a masterly geological essay, and 
may be read separately with profit by specialists on 
the subjects discussed. Prof. Suess’ knowledge of 
| geologieal literature is colossal, and he illuminates 
every subject he treats with the light of his poetical 
imagination. Each chapter is a gem ; but the thread 
by which they are to be strung into a connected chain 
has not yet been completely spun. It is not very easy, 
therefore, to summarize the work into a connected 
argument, which may, however, be stated somewhat 
as follows : 

It is known that in many areas as, e.g., on the east- 
ern coast of the Tyrrhenean Sea, there are detached 
fragments of ancient shore lines which rest in one 
place on the face of an abrupt spur from the Apen- 
nines, in another traverse a cliff of limestone round an 
old bay, and elsewhere lie on the old Archean rocks of 
Calabria or on the late Cainozoie tuffs of Etna. The 
old shore line, however, maintains its absolutely hori- 
zontality. Suess contends that it would be a physical 
impossibility for so complex an area, composed of beds 
of such different compositions, hardness, and dip, to 
have been upraised without any relative displacement 
of the different parts. Theretore, argues Suess, as the 
land cannot have been upraised, the sea level must 
have fallen. That alterations in the position of land 
and water are due to movements of the land is one of 
the fundamental principles of Lyellism. Suess, there- 
fore, proceeds to inquire whether geological evidence 
supports Lyell’s view, or whether there is any proof of 
actual variation in the form or position of the hydro- 
sphere which would locally alter the height of its up- 
per surface. The introductory chapter states the con- 
clusions of the geodesists as to the existing inequalities 
in the sea surface. Then he asks is there any bhistori- 
eal evidence as to the flooding of land areas without 
subsidence of the land? He tells again the Chaldean 
story of the Noachian deluge as revealed by The Daily 
Telegraph tablets; he concludes that the absence of 
similar traditions in Egypt proves that the flood was 
local, and he shows that the whole of the facts in the 
Chaldean version are explicable by a flooding of the 
Mesopotamian plain caused by earthquakes in the 
Persian Gulf. The great shock was, no doubt, pre- 
ceeded by preliminary shocks, which may have acted 
as a warning to the wise, and the great flood may 
have been increased by an accompanying cyclone. 
The author then proceeds to discuss some of the prin- 
ciples of dynamical geology in chapters on the forees 
that move the land masses. He first considers earth- 
quakes, and deseribes four typical earthquake areas. 
He concludes that earth movements are of two kinds; 
foldings produced by tangential thrusts, as in moun 
tain building, and subsidences produced by radial con- 
traction. The uplift of large, uncontorted superficial 
areas he declines to accept. He discusses the oft- 
quoted assertion as to the elevation of the Souti 
American coast by earthquakes, and denies that the 
evidence supports that conclusion. He is here opposed 
to Darwin, so he goes into the case fully and appears 
to prove his contention. In order to get light as to the 
internal nature of the earth, he then turns to vulean- 
ism. He describes the laccolitic habit of acid lavas 
and the broad flows and sheets of basic lavas, and 
proposes the term “‘batholites”* for those great 
masses of granitic rocks, which may perhaps be most 
briefly explained as plutonic laecolites, in which the 











* An illustration of the extent to which Suess’ work has been neglected in 
England is shown by the fact that, in the Geological Society's last disens- 
sion on the nature of the Dartmoor grani'e, though the question of ite 
laccolitic origin was considered, the term batholite was not mentioned in 
the report. 
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igneous rock occupies a pre-existing cavity which it | 
did not itself form. The existence of such cavities 
must be inferred in order to explain vertical subsi 
dences. Hence, from a study of a series of typical 
earthquakes, geognostic dislocations and voleanice 


phenomena, Suess concludes that, in the processes of 


the earth's contraction by cooling, vast subterranean 
hollows are left, which are usually filled by a sinking 
of the superficial crust while owing to tangential 
thrusts caused by the contraetion of the outer crust, 


certain lines In 
vertical subsi 
find neo 
uplift of large areas 


produced along 
thrusts and the 
but Prof. Suess can 
account for the 


dings are 


lateral 


Violent fol 
some cases the 


agency 





are combined 
that 
and 


pnperenss 
will 
in mass undisturbed 

lhe rest of the volume is devoted to a 
of deseriptive ch ipters on the mountain system of the 
world They are of high value as a summary of Know 
ledge of the geology of the world up to the date at 
whieh the book written: while M. de Margerie 
and his collaborators have introduced a series of foot 
additional references to literature, and 
places, incorporated important additions in 
Phe descriptions are of high value, not only 
but for the original insight 


present series 


was 
lhotes, wivituas 
im some 
the text 


statement of facts 


as a 
Which enables Prof. Suess to point out the connection 
of distant and now isolated areas The author begins 


ion of the Alpine svstem and adjoining 
country geologically connected with it, of the funds 
structure of the middle zone of 
tain structural lines of the 
belt (the Alpine Vor 


with a deseript 





mental geological 
Kurope He describes the 


Alps and of the great plateau 
land), which sweeps across Europe from the high, tree 
less wastes of the Spanish meseta, the chateau-crowned 
erags of the central plateau of Franee, and the pine 
elad horsts f the Schwarzwald and Thuringia, 
into the level, wind-swept Russian plain Eastward 
he follows the Alps into the multiserial chains of * the 
world’s white roof-tree” of Northern India and Thibet 
South of the Alpine area he describes the subsided 
trough of the Adriatic, and the great basin of the 
Mediterranean ; he shows that the latter is only the 
eastern arm of a long sea, which once extended from 
the Levant to Yueatan, and from the central part of 
which the Atlantic grew by the gradual enlargement 
of two guifs that ran out north and south South 
of the Mediterranean is the great tropical tableland 
its northern part forms the deserts of the Sahara, Kor 
dofan, and Arabia: the rest forms the great block of 
equatorial Africa, which once probably extended east 
ward to Southern Lodia and westward to join the simi 
lar eastern highlands of Brazil 

In this manner Prof. Suess sketehes out the — 
went of existing continents, From the high stand 
point of his wide Knowledge, by the far-rea ol r pene 
tration of his mental vision, he surveys all the moun 
tains of the world; with splendid self-restraint he 
leaves behind him the temptation to premature theory 
and he clearly brings out the essential facts upon | 
which any theory of geographical evolution must 


variety at 
bringing 


ipparentivy bewildering 
introduces harmony, 
and relations of 


Into the 


raphie aceide 


based 


ts he 


Tarps 


out the unity of strueture, movement 
the continental masses ; thas “he draws the world to 
gether link by link It is impossible to give any ade 
quate idea of this work iu a short summary. I feel it 
vlmost impertinent for a young geologist like myself 
to praise it; Lean only recommend others to read it. 

J. W. GREGORY 
CLIMATOLOGY AS DISTINGUISHED FROM 


METEOROLOGY 


THE term climatology is very frequently treated as 
svnonymous with meteorology, says Milton Whitney 
in Seience There is an important oe ge how 


recognized ‘limatol 

an ap aio 
broader sul 
broadest the 
The subject may be 


ever, Which should be generally 
branch of meteorology 
which should not be confounded with the 
ject Meteorology ine in the 
various atmospheric phenomena 

conveniently divided into two parts : The study of the 
lin the movements of the 
the formation and pre 


ouv is 


i! calistinet 
sense 


ludes 


Inciples involve 
tion of clouds ; 


laws and pr 


wind ; the forma 


cipitation of rain, snow, and hail; the absorption and 
radiation of heat and the like. The second part con 
sists of the statistical reeords of the extent and fre 
queney of the changes of the various atmospheric phe 
nomena Climatology is a function of these phenom 
ena and should be expressed in terms of the develop 
ment of organic life Climatic changes produce in 
many Ways nore apparent changes in plants than in 


animals. and thev should be taken as the standard in 





the interpretation of our meteorological data. Many 
plants are far more sensitive in recording climatic 
changes than our meteorological instruments. There 
are localities where the character of the leaf or the 
peculiar excellence of the fruit: produced show peculi 
arities in the climate which the instruments fail alto 
gether record, or rather which we have never yet 
been able to deduce from the ordinary meteorological 
records Phe development of plant life should, there 
fore, be taken as the standard with whieh our instru 
ments should be compared and our methods adjusted, 
in order that the elements of climatology may be 
worked out from our meteorological reeords 
Climatology t a simple summation, but a com 
plicated expression involving the general relation of 
certain funet of meteorological elements, the values 
of which we d w vet understand The principal 





elements influencing the economy of plant life are tem 
peratur humidity, wind velocity, water supply, and 
stirs ” Within certain limits the activities of the 
plea ire dependent upon the relation between these 
elen . Thus temperature causes evaporation, the 
relative hu litv andthe velocity of the wind eontrol 


evaporation, w the moisture supply in the soil pro 
Vides the plant w 1 Water to replace that lost by 
evaporation [hae fluence of all depends upon the 
total inte ty of the sunshine. The rainfall, although 
a ver’ portant meteo vical element and of great 
PCOTIOTILIE ati Mme reial tportance Is Thott considered 
t factor in elimatologyv, as it is not the immediate 
ouree of the water supply of plants. The soil is the 
receptact of the rau i and through the resistance it 


offers to the water and through eapillary 
vction, maintains the water at the disposal of plants 
Hence the moi content of a soil isan essential 
factor in climatology Furthermore 


sture 


TIFIC 


as the soils in the | well ilumined 


same field may differ 
water, 
small areas 


areas of 
the other 


have small 
States On 


inches of annual rainfall, 
tive of moisture that they wiil produce good crops with 
und thorough cultivation. 

relation of 


eareful : 
The general 


greatly in their power to retain 
we may have very different climates over very | Holbein (1495-1554) representing the astronomer Nj 
With forty inches of annual rainfall, 
soil may be so open and porous and retain so little | 
moisture that the conditions 
truly 
hand, 


may be truly arid. 


with only eight 


these elements may be ex 


pressed in very general terms in the following equa 


thon 
I mp. x 


Sunshine ( 
Humid. x 


This is but an expression of facts perfectly well known 
It will be seen from this that, to 
any marked 
be followed by a 
in one or the other of the remaining elements. 
Thus, if the temperature rises, the wind must fall or 


to greenhouse men 
maintain Coustant 
change in one of 


change 


the 


wind veloe 


soil moist 


conditions of 
the elements 


humidity or soil moisture increase 


Const. 


growth, 
inust 


If the humidity 


increases, the temperature or wind velocity should im 


crease or the soil moisture should decrease. 
shine should be reeorded by the total 

If the 
should 
If the above equation holds, it appears that the 
in either the humidity or soil moisture or both 


than by the duration 


the other elements 
versa 
change 


must be relatively greater 
We have here, then, the principle upon which 
Given a plant 


ture 


climatology should be 


sul 


The 


intensity should deerease, 


all be lowered and 


than the change in tempera 


worked out. 


whose pedigree and habits of growth are well known, 
and a daily range in temperature from 65 to 70 degrees, 
what rangeof moisture in the soil can the plant stand ? 


what relative humidity 
tensity of sunshine * 


shine, what temperature, humidity, moisture, and 
wind velocity are necessary to maintain the favora- 
ble conditions of growth’ This is climatology, and 


there is no reason why 


l 


’ wind velocity 
With a certain amount of sun- 





Y and what in 


the approximate 


t 
; 


4 
: 
u 
3 

S 

3 








Fie. 1.—C’ 


these elements should 


the | 
We 
desert lands in our Eastern 


or nine 
there are some soils so reten- 


condition 
of plant growth. | 


intensity rather 


Vice 


relation of 


AMERICAN SUPPLEMENT, No. 


| turn upon animals, 


} 


1178. Jury 30, 1898, 


In the Museum of the Louvre the picture of Hans 
> 
las Kratzer in his study has, in the midst of mathe 
matical instruments, a cylindrical sun dial, although a 
very simple one. 

Jast Amman (1539-1591), in 
entitled * Astronomy,” likewise 
them. 

The most 
of ivory, and were 
(Fig. 2). 

The Spitzer collection included one of the sixteenth 
eentury, which was doubly curious from the fact that 
upon the upper part of the cylinder there was a hori 
zontal sun dial accompanied with a compass 

In our collection we have one dating from the seven 
teenth century and which is of richly carved wood 

These sun dials did not give the time with great pre 
cision, but far from it. People were exacting of 
old than they are at present, however, and these instru 
ments were considered as all sufficient, and especially 


an engraving upon Wood 
represents one of 


the same epoch were 
wooden cuse 


ones of 
ineclosed in a 


beautiful 
often 





less 


as articles “de luxe,” and so they were made of pre 
cious and earefully wrought materials 
The poor cylindrical sun dials of Bearn that we tind 


at present are more simple, but, even for shepherds, 
they might be advantageously replaced by our modern 
pocket watches.—La Nature. 


ANIMAL PARASITES.* 


ANYONE studying nature will later dis 
cover that animals depend one upon another, or upon 
certain plants, and also that plants are dependent in 
For instance, there is a very rare 
butterfly in Jamaica, the caterpillar of which is de 
pendent on a certain species of plant and can live 
no other insects can Obtain food 


sooner or 


upon (a great many 
from nothing else but a particular plant), and this 
plant is rapidly disappearing ; consequently, the but 


terfly will soon be extinet. 
Parasites are the lowest of the animals in one sense 
The different stages through which they pass depend 








Fig. 1 Fig. 2 Pig. 3 
rESIBIUS’ CLEPSYDRA. Fie. 2.—IVORY CYLINDRICAL SUN DIAL. 
Fig. 3.—CYLINDRICAL SUN DIAL OF NEUF-CHATEAU 
not be worked out for differ- | upon the particular species of animals which play the 
parts of hosts. for this reason parasites are ex 


ent classes of plants and for different periods of their 


vrowth 


CYLIN DRIE 


THE eylindriecal sun dial 
Of the same form as the modern, 
ancient instrument consisted of a cylinder | 
engraved 
lines arranged in spirals. 


cClent tithes 
elegant, the 
upon which 
sected other 


were 


‘AL 


DIALS. 


known 


SUN 


has been from 


vertical lines that 


an 
but more | 


inter 
The hours were 


indicated through the shadow thrown by a strip of 
metal arranged horizoutally. 


Perrault, 


in a translation made 


in 1684 of 


Vitruvius’ 


ten books on architecture, figures a clepsydra from a 


deseription given by 
vented by Ctesibius of 
fore Christ 


marked by 


measure as the reservoir emptied itself of water. 
shadow 
* vertical and portable cylindri- 


enild repli wed the 


calls sue h instruments * 


eal dials.” 
It is certain 
called, were well 


that 


that 


(Fig. 1). It 


evlindrical 
known 


author, 
Alexandria, 
will be seen 


who lived 
dial 


of the style. 


sun dials, 


to the Arabs, 


cient authors often spoke of them 


At Athens, where 
they were 


ried them 


ing passage preserved by 
antedating Ctesibius 
at what he earries that one might think that he carried 


come poet 


a sun dial 
Cylindrical sun 

where they 

aCTOSS 


saALce 
have come 
The very 
(1520-1600) 
Neudorfer and 
of these suspended 


(Fig. 3). 


they 
so common that even the common 

A proof of this is obtained from the follow 
a 
‘ He looks so often 


dials 


were 
both 


remarkable 
representing 
his son 


were ealled 
folk 
Baton, 


Athemeus from 


were no less well 
decorated. 


very richly 
and 


representations 


painting 
The mathematician 
(Munich 


and which was in 
134 be 
from this figure 
that the dial of this clepsydra is nothing more than 
that of a eylindrical sun 


‘ heliotropes,’ 
car- 


on whieh the hour was 
a child standing upon a float that rose in 
This 
The author | 


properly so 
since their an 


known in 
western Europe (especially at the epoch of the Renais 
»We 
actual 
specimens of such instruments belonging to this epoeh. 

of Neuf-Chateau 
Jean 
Museum) shows one 
as it was intended to be and very 


tremely fertile. 
Among the most curious parasites are those whieh 
but 


live in conjunction with other creatures, are 
neither absolutely essential to the welfare. of the 
other: These are called messmates, and may be free or 
fixed. Of parasites in the old use of the term, there are 


| four different groups: (1) Those parasites that are free 
| during the whole of their life, as leeches, which, though 
jin a measure parasitic, are not true: (2) The group that 
are parasitic only while young: (3) Parasites that un 
| dergo metamorphosis : and (4) Those actively parasitie 
| during their whole existence. 
| Sea anemones often have 
pate creep into them for protection 
more or less of a parasite of the cod, as it bores inte 
the flesh and there lives; this is the most 
marked cases of parasitism among vertebrates. The 
true parasites are those that in some way injure their 
hosts and are chiefly found among the invertebrates 
The actinie kill many fish and are neariy always to be 
found upon the shell of the hermit crab. Certain small 
| fishes live in the arms of star fish. In Brazil there isa 
fish which has in its mouth a number of small fry, 
supposed for a long time to be its young, but now 
known to belong to a different genus ; they simply use 
the mouth of this large catfish as a retreat in time ol 
danger. Some fish hatch their young in the mouth: 
in some the eggs are brought ont in the gil! arches; 
and in the pike-eatfish there is a pouch in which the 
male carries the until they are hatched. The 
cuckoo, together with the cow bunting, lay in the 
nests of other birds, and the are larger that 
those of the foster parents; and the spurious young, 
hatching before the others, either throw the eggs or the 
true progeny out and are thus reared by the foster 
mothers. F 
Many crustaceans live upon other fish without 
jury to the latter. Jelly fish are sometimes aceow 
panied by true fish, and Agassiz mentions one always 
accompanied by a small species of herring which lives 
* Abstract of a lecture delivered by Dr. Benjamin Sharp Correspondia 
Secretary of the Academy of Natural Sciences, Philadelphia, a > 
Academy. 
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wit , the bowel of the host, but wanders out in search 
of food. returning again. The pilot fish and the shark 
js another case of messmates; but the tale that the pilot 


fish is of advantage to the man-eating shark in point- 
ing danger is pure fiction. The remora is a crea 
ture of great antiquity, and said to sometimes grow to 
eig! n inches in length. Pliny declares ‘if it at- 
taclies itself to the bottom of a vessel, it will check it 


and the ship will not go on unless this fish is 


st iv. 
take i.” which is believed by sailors even to the 
present day. In the Indian Ocean, the remora is em- 
ployed to eateh turtles at sea: A cord is tied through 
the tail of the remora, and when a turtle is seen the 
creat is let overboard, when it attaches itself to the 
first uvenient objeet, such as a turtle or shark. A 
shark caught at Wood's Holl, Mass., had three remoree | 
on it, that oceasionally they would rest quietly on the | 


bottom, but the instant the water was stirred would 
immediately dart to their host and attached them- 


selves 








number, no less than sixty being enumerated. One of 
the most curious and interesting is the Filaria san- 
guinis hominis, which infests the blood. 

Recently it has been discovered that one of the hosts 
of filaria is the mosquito, which may obtain from 
and also indirectly convey to man. The mosquito de- 
posits eggs and dies in water, where the filaria under- 
goes a different stage of existence. This water, when 
taken by man again, infects him with the parasite. 
When swallowed. it passes through the walls of the 
stomach into the circulatory system and begins its life 
history again. The habit of coming to the surface of 
the skin when the mosquito is present or during sleep 
only is inexplicable. 

There is another form of filaria, much more dangerous 
than the preceding, and confined to certain tropical 
regions. It is known as the Guinea worm, since it was 
first supposed to be confined exclusively to the Guinea 
coast of Africa, but is known to likewise infest the 





Pinnatheres is a crab that uses the strong shell of 


the oyster as a home, feeding upon the same food as | 
its hos Pliny, who has some very original and inter- | 
esting as on natural history, says of the oyster: ‘A | 
certain bivalve is a clumsy animal without eyes. It} 
opens its Valves and attracts other fishes, which enter | 
without distrust and begin to take their pastime in | 
their new abode. The fish, seeing his dwelling invaded | 


by the stranger, pinches and kills one after another of | 
his presumptuous visitors, that he may eat them at his 
leisure Pinnatheres is found in the water canal of | 
holothurians, and the glass sponge always has one or 
in its early stage the erab gets in through the 





more 

fine network and there develops, being then forced to 
remain, since there is no possible way of getting out ; 
and the sponges, carrying in eurrents of water, bring it 


sufficient food. Another smnall crab covers itself over 
with a sponge, which is of no use, absolutely, except 
that it serves to conceal from its foes. Still another 
lives on sen turtles, always on the earapace, and is 
never found except in midocean. Columbus saw these 
eighteen days before the discovery of the island of 
Hispanola (San Domingo), and, supposing them shore 
animals, naturally imagined he was close to land. 

The life history of the common freshwater mussel is 
interesting. The young have on the foot a long anchor, 
with which they attach themselves to the gills of the 
mother, being swept in by the current created by the 
parent while breathing, and here they remain until of 
considerable size, when they drop off and develop as 
full grown bivalves. From the foot of each of these 
creatures grows a curious hair-like appendage—byssus | 
or vegetable-like moss—by means of which -it attaches 
itself to stationary objects, 

Barnacles, such as attach themselves to the bottoms 
of ships, alsomake hosts of such cetaceous creatures as 
whales, porpoises, ete.; they form what is known in 
nantical parlance as the “ hood” of the whale, some- 
times accumulate in) enormous proportions, and in 
more than one instance have been mistaken for lone 
rocks by navigators. The form that attaches itself direct- 
ly tothe whale’s head secures nourishment by boring 
directly into the tissues, until ultimately the host is the 
sole source of food supply. The young barnacle has a 
erab-like shape, and a sucker, that is really a prolonga- 
tion from its back, by which it attaches itself to either 
an animate or inanimate body. But when the whale is 
made the host, this sueker is utilized also as a means of 
penetrating the flesh to secure nourishment, which is 
obtained in much the same way as does the tree from 
the soilin whieh it is planted. Of. somewhat similar 
nature is the *‘ devil's poeketbook ” that attaches itself 
to the turned-under tail of the soft-shelled crab; inits 
immature stage it is free, but with development it also 
bores into the tissues of its host, upon whose juices it 
lives. It is needless to add, perhaps, that the fate of 
the parasite is then inextricably bound up with that of 
the crab 

There is another group of parasites that live exclu- 
sively upon the waste products and exeretions of their 
hosts. The caligulus is found on the shark, and it is 
rare to eapture one of the latter and not find a number 
of these lice under the fins of the body ; they are as 
large, perhaps, as a split pea, and move around in a 
curious, jerky way. ‘They live entirely upon the mucus 
secreted by the skin of the host. 

Before sheep were introduced into New Zealand a 
form of parrot, known as the Nestor, subsisted exelu- 
sively upon fruits and nuts, but latterly has acquired 
the habit of attacking these useful domestie creatures. 
They alight upon the back of the sheep and bite 
through, feeding upon the fat of the kidney, thereby | 
becoming a very serious pest. This is a peculiar per- 
version of the life habit of an animal of this kind. 

Certain leeches always haunt the vicinity of the eggs 
under the tail of the crayfish and the fresh water lob- 
ster, and devour such ova as die or do not develop; 
they do not touch the live or developing egg. Another | 
form lives upon the eggs of the sturgeon. The bite of 
the leech, which is regarded as an external parasite, is | 
peculiar. ‘There are three sets of teeth like little semi- 
cireular saws, set at an angle to one another, that bore 
into the skin and make a curious valve. Physicians 
who employ the leech generally reckon on about as 
much blood coming out of the wound as the leech itself 
devours, the cut being clean and sharp and the valves 
opening outward ; there is no stoppage to the blood 
until it coagulates or elots. 

lhe true parasite always lives at the expense of the 
host, and may or may not eause the destruction of the 
latter. By a marvelous instinct a certain form of ieh 
heumon selects the tarantula or other large 
Spider as the host for its larve. It flies about the great 
arachnid seeking its opportunity, but the creature is 
Well aware of its danger, and it endeavors to escape or 
to seize its foe. But sooner or later the inevitable hap- 
pes, i. e., some ichneumon obtains the opportunity 
and sinks its sting and ovipositor into the back of the 
tarantula, which is not killed, but paralyzed. The 
eggs quickly develop larvwe that feed continually upon 
the tissues of their host until fully able to care for 
themselves, then the host dies. 

Internal parasites generally reach the economy 
through the mouth—are taken in improperly cooked 
food or impure water. Each species of life, generally 
Speaking, has its own particular form of parasite, and 
there is scarcely a creature in existence that does not 
at some time in its existence serve as a host. Man, 
taking him the world over, has an especially large 





Insect 





West and East Indies, and Guiana, South America, It 
inserts itself insidiously beneath the skin, is often 
several vards in length, and seems to move among and 
through the tissues with the greatest facility. Some- 
times it is so close to the surface as to simulate a vari- 
cose vein. To remove, it is necessary to locate the 


head, and by an incision through the skin drag the | 


latter gently out, with sufficient of the body to wind 
upon a spool or spindle, when it may be gradually ex 
tracted ;: but great care is required to be observed lest 
the creature, which is loaded with eggs, be broken, in 
which case a violent, perhaps fatal, inflammation is 
set up. 

Filaria and kindred parasites are manifestly much 
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PITCHER 


more abundant and likewise much more common 
than are generally suspected. A German physician 
in one instance, on autopsy, discovered 24 filaria 
in the lungs; 16 other forms in the tracheal artery : 
more than 100 in the walls of the stomach; 100 
flukes in the intestines ; 22 in the esophagus. In one 
horse over 500 thread worms of one form were counted, 
190 of another, 69 tape worms, and 287 filaria. Of the 
possible dangers from, and also the extraordinary de- 
struction that must accrue to the process of reproduc- 
tion and development in these forms of life, one may 
have some slight conception by realizing that a single 
species during its existence sometimes produces as 
many as 600,000,000 of eggs ; and it has been estimated 


a single tape worm may be the parent of more than | 


1,000,000,000. There are tape worms which, however, 
are foreign to man, that are believed to reach the enor- 
mous length of 800 yards. 

Study of the tape worm brings up the interesting 
theme of dual life and alternation of generation. First 
its egg is covered witha thick, horny shell, impervious 
to eold and ordinary heat ; but the microscope reveals 
within the egg at least three pairs of hooks. This egg, 
perhaps, by some means reaches the stomach of the 
cow or a pig, when the outer shell is dissolved by the 
gastric juices. Now by the aid of the hooks the 
embryo works its way through the walls of the stomach 
find into the circulatory system, and there floats about 
until it gets into a capillary smaller than its own dia- 
meter, when it bores out into the muscle and develops 
the cysticercus. It is the eysticerci in the muscles of 
pork or beef that produce what is vulgarly known as 
“measles.” By partaking of this meat raw, or im 


perfectly cooked, the cysticerci pass into the human 


| India fell off about 6 per cent. 


| per cent. less in 1897 than in 1896, 


; stomach, where their outer envelopes are digested, and 
they turn the other side out like the turning of the 
finger of a glove, and creatures attach themselves by 
means of the suckers, or, in some eases, a ring of hooks 
| with which each is provided. Next each cysticercus 
ag a series of cross sections that enlarge, forming 
| the links, sections, or proglottids of a tape worm. 

| ‘The head of a tape worm is very minute, and an in 
| significant affair anatomically, since it is simply an 
janchor whereby it holds on to its host and gives off 
| hermaphrodite sections ad infinitum, and when ripe 
these sections are simply saes filled with millions of 
In this way, one stage of the tape worm has to 
be in one species of animal, and the latter must be 
devoured by a second in order that the parasite shall 
arrive at maturity. 

In man the two most common tape worms, Taenia 
solium and Bothriocephalus latus, come from pork and 
beef respectively, although there are other rare forms 
had from other animals, such as pike, and Mackinae 
trout. Curiously enough, the history of the two latter 
was not known until within recent years: and the 
Mackinae trout provides the teniw that infest certain 

| birds of prey. The dog louse supplies the canidw with 
a form peculiar to dogs, wolves, foxes, ete. 

The liver flukes first appear in the water of ponds 
and marshes as free, ciliated larvw, very similar to 
infusoria. By attaching themselves to the gills or 
sides of some aquatic mollusk, the snail, for instance, 
they reach the circulation, when they are known as 
cirearia. The snail sometimes crawls out into the grass 
and leaves and rests until it is eaten by some herbi 
vorous animal, generally sheep, because in feeding 
about the sides of the stream these animals habitually 
devour these shells, when the circaria find their way 
into the stomach, thence into the circulation, finally 
securing a resting place in the liver, and there de 
velop into full-fledged flukes, technically known as dis- 
tome. It is notorious that sheep which habitually 
graze on the highlands never have ‘the fluke.” while 
those feeding partially on marshes are generally sub 
ject thereto, This led to the investigation of the waters 
of swamps and marshes, and thus the life history of 
the distoma was finally discovered. 
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NEPENTHES VENTRICOSA, 

Two Philippine species of Nepenthes, ventricosa and 
alata, were deseribed by Blanco in 1837, and have been 
well known from dried specimens ever since the explo- 
ration of that archipelago by Cuming, though nothing 
has been heard of them in cultivation. A short time 

jago, however, a plant which had been obtained from 
the Philippines was sent to Kew by Mr. ©. Ford, super 
|intendent of the Hong-Kong Botanie Gardens, and on 
|} comparison proves to be N. ventricosa, Blanco. It is 
la very distinet and striking plant, as will be apparent 
from the annexed figure. It is apparently more nearly 
jallied to N. Burkei, Mast., than to any other, special 
| points of resemblance being the total absence of wings 
| from the pitcher, and the undulated peristome ; yet it 
differs in shape, in the nearly truneate, not oblique, 
lmouth, and in color, as may be seen by a comparison 
| , . Th . ar 
lof the figures. This latter species was originally de 
| scribed as a native of Borneo, but a note by Mr. Veitch 
jin his reeent paper (Journ. Roy. Hort. Soe., xxi., p. 
| 237) shows that it also came from the Philippines. 
Mr. Veitch remarks: ‘The late David Burke col- 
|lected plants and seeds of two species inthe Philippine 
| Islands, one of whieh, a very variable but decidedly 
beautiful one, we are distributing under his name. 
| Whether these species are the same as those detected 
by Blanco fifty years earlier is a question yet to be de- 
cided.” It certainly appears different ; and it may be 
remarked here that Blanco mentioned a third species 
from the island of Cebu; also that five Philippine spe 
cies are enumerated in the appendix to the third edi- 
tion of Blaneo’s work, which appeared some fifteen 
years ago. 

To return, however, to our figure, we have to note 
that the pitchers are green, with the peristome 
rosy red, forming a very decided contrast, though 
whether the color is fully developed at present is a 
little uncertain, for those now on the plant have not 
been formed under the best conditions, and have not 
reached their maximum development, owing to which 
the size has been taken from dried pitehers in M. 
Loher’s collection, which, of course, were larger when 
alive. These dried specimens give an idea of what the 
plant will be like when well grown, for one branch ear- 
ries eight splendid pitchers, and others are but little 
less luxuriant. According to the appendix previously 
mentioned, it is found in several localities in North 
Luzon. 

It is too early vet to speak of its future as a garden 
plant, but there is no reason why it should not prove 
as amenable to cultivation as most of its allies, and ow 
ing to its novel shape it should prove a great acquisi 
tion, both for its own sake and for hybridization pur 
poses. We may hope that N. alata, Blanco, may yet 

| be added to the list of those in cultivation. Now that 
a house has been specially devoted to them at Kew, it 
would be a very interesting matter to see as many as 
| possible of the species cultivated side by side. Nine- 
teen were mentioned as growing there in a recent note 
,in the Kew Bulletin, not to mention hybrids, and it-is 
an interesting circumstance that a striking novelty has 
been so quickly added to the list.—R. A. Rolfe, The 
Gardeners’ Chronicle. 


| The lubrication of gas engines has been a somewhat 
difficult problem on account of the high cylinder tem- 
perature that follows the explosion. Not long ago the 
cylinder of a gas engine used by the Pennsylvania Rail 
road Company in pumping water became badly scored, 
owing to the fact that the lubricator was allowed to 
become dry by the attendant. It was feared that the 
condition of the engine would require reboring its 
cylinder, but upon regularly injecting, for a week or 
so, some finely pulverized graphite through the suction 
pipe, the engine was found to run smoothly. 
Exports from Great Britain to her colonies have de- 
creased about 5 per cent. from 1896 to 1897; exports to 
A decrease has been re- 
corded for all the important colonies, except Hong- 
Kong. The imports from the colonies were about 0°75 
Ubland’s Wochen- 
sehrift, 
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EXTRACTS.* 
VALENTINE. 


THE PREPARATION OF MEAT 
By 

ALMoOs?T exactly two years ago | addressed a gather 
ing of your society here on the subject of the develop 
ment of the trade of our colonies in dairy produce and 
the products of petite culture, If I felt some‘diffidence 
then, | must confess that I feel more diffidence to day, 
because | fear | shall have to tell you a good deal that 
you know I will endeavor to do so without 
being wearisome, and in the hope that I may at least 
make suggestions that may be of use. I am going to 
deal with the production and use of meat extracts—so 
called—and to endeavor to show that Australasia may 
still further develop a useful and important and re 
munerative trade in a material that is now the basis of 
a host of dietetic preparations, the virtues real and 
fanciful of which are indicated by the advertisements 
that cover the walls of our streets and fill the pages of 


CHARLES R 


however 


our newspapers and magazines ad nauseam 


(1) | will first give some account of the history of 
meat extracts, and the causes that have led to their 
manufacture and use 


(2) Then I will treat of the commercial aspect of this 
manufacture, and give some statistics of the colonies in 
which I think a very profitable trade may be further 
developed 

(3) Then | will refer to preparations that are in fash 
ion at present 
position. 


Perhaps nothing strikes one more foreibly in visiting | 


the great centers of food distribution in England than 
the changes that have taken place in the last thirty or 
forty years. These changes appear to be governed by 
the general rule—“‘the luxury of yesterday gradually 
becomes the necessity of to-day.” To go back not a 
very long time, we can trace this evolution in the use 
of the universal vegetable the potato, and in the abuse 
of that often harmful and nauseous decoction stewed 
tea. These are instances of supply creating demand 
The booming and advertising of bouillons and extracts 
of meat has led to something similar in the case of meat 
extracts, or rather ‘extracts of beef,” all of which have 
their basis in the produet | am about to diseuss that is 
known by its Latin title “extractum carnis.” Before 
dealing with its history, let me say at that this 
raw material, the basis of these popular drinks, bouil 
lous, and extracts, can be made in the colonies at a cost 
that will enable it to be placed on our market at a price 
within the reach of everyone. Hitherto the price has 
been quite prohibitive. Popularized in a still cheaper 
form, it will meet an inereased demand, helped un 
doubtedly by the tendency of the age in this world of 
rush and hurry that requires everything to be ready to 
hand, with the minimum of labor and the maximum of 
quality. Until recently, even in the best kitchens, the 
use of “ extractum carnis” was unappreciated, and the 
advantages of its application in the making of soups, 
hashes, stews, gravies, ete., There is yet 
room for a great development in the form in which it is 
placed ready to the cook’s hands, i. e., 
easy form for use without being wastefully packed 
From another point of view, the manufacture of useful 
and reviving beverages from “extractum carnis”™ is to 
be encouraged as an antidote to alcoholic stimulants 
which flatter the weak heart * but to betray.” 

The development of our empire, too, is only now 
rendered possible by these portable and sustaining ex- 
tracts. Pemmican and biltong were all very well, but 
now the question of whether an army corps can reach 
with its available transport service, or 


once 


ov erlooked. 


Coomassie 


and their general manufacture and com- | 


in clean and | 


whether a forced march beyond Berber, on the Nile, is| 


possible, way depend upon such goods as are known by 
their epithets, * extract,” ‘ condensed,” * compressed,” 
ete. Lastly, in the sick room and hospital, the value 
of a preparation of known strength, purity, and char 
acter may mean the saving of life. Scientifically made, 
there is no fear of a patient being nauseated by the 
watery infusion that many of us remember we have 
been compelled to swallow in our sick days of child 
hood, accompanied with its modicum of dry toast, until 
the very name of ** beef tea” has caused us to shiver 
There being this extended use for a good meat extract 


in the kitchen, in the tented field, in the peaceful sei- | 


entific exploration far from the base of supplies, in the 
sick room, and in daily life, as the basis of a useful 
palatable, and honest beverage, the coroNary follows 
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and Australia, where beef and mutton had then only a 
nominal value, we could, with the simplest means, col- 
lect immense quantities of the best extract of meat, the 
importation of which, he adds, ** might perhaps aequire 
a very peculiar importance for the potato-eating popu- 
lation of Europe.” It is equally important with the 
right manufacture of a meat extract that the publie 
should know exactly what it is, and its true place in 
dieteties. In touching upon this chemico. physiological 
aspect of the matter, it must be understood | only give 
the broad outlines, and that there are modifications of 
| the principles laid down ; but for my purpose, and for 
the purpose of the manufacture of * extractum carnis,” 
these broad principles obtain to-day equally as they 
| did when Liebig first laid them down. 

When raw meat is finely chopped and macerated in 
the same weight of cold distilled water and squeezed 
out, the water dissolves from 16 to 24 per cent. of the 
weight of the dry flesh. The fibrine of the flesh is 
about three-quarters of the solid residue. If the watery 
infusion be heated, the albumen of the flesh separates 
as a floceulent precipitate when the temperature of 
133° Fah. is reached, and the red coloring matter of the 
blood, likewise albuminous, coagulates at 158°. The 
infusion, after being freed by boiling from albumen 
land the coloring matter of blood, has the aromatic 
taste and all the properties of soup made by boiling 
the flesh. This istmportant to remember in our man 
jufacture of extract. There is no idea harder to eradi 
eate from the mind of the old-fashioned cook or house 
wife than that the longer she boils meat the more good 
she is getting out of it. She isa loose observer of facts. 
She is condensing the extract she has made, but she is 
only making the fibrinous albuminous part of the meat 
more recalcitrant than ever. « Anyone who has boiled 
an egg is familiar with the coagulation of albumen, but 
the cook will not listen to anyone who points out a 
similarity between eggs and meat. Perhaps, the same 
spirit that rises superior to a little elementary chemistry 
inspires the vegetarian and the fasting ascetic with the 
self-comforting idea that in eating eggs they are loyal 
to their creed, while beef would be “anathema”! We 
return to the infusion or extract of flesh from which we 
have strained the coagulated albumen 
when evaporated at a gentle heat becomes darker color- 
ed, finally yellowish brown, and aequires the flavor of 
roast meat. When it is dried up, there is obtained a 
brown, somewhat soft, mass amounting to 12 or 13 per 
cent. of the original flesh (suppose it had been dried). 
This is in the rough the outline of the process of extract 
making 

We have rather overrun our ground, and must just 
hark back.to a word or two about food. From the air 
and soil and the rain, plants, with the sun’s aid, build 
up their structures, and these contain, roughly speak- 
ing, two great classes of organic compounds, both 
necessary to the food of animals. These are (1) the 
earbohydrates, or non-nitrogenous, such as sugar, 
starch, cellulose, and the fats; (2) the nitrogenous 
(albuminoids), such as the gluten of flour, which is 
vegetable albumen, and the vegetable casein that is 
found in beans and pease. The plant is eaten by the 
graminivorous animal, and that animal is eaten by 
man. There are, of course, mineral matters in the 
plants which have important functions. You all know 
that nitrogenous food stuffs are absolutely essential for 
| the well-being of animals, and that without them the 
animal frame cannot be built up. Liebig illustrated 
this by calling attention to the fact that from the albu- 
minoids of an egg develop all the parts of the animal 
body—feathers, claws, membranes, tibrine, blood-ves 
sels, and so on. In the process the albumen disap- 
pears. Albumen then, he points out, is “the founda 
tion of the whole series of peculiar tissues which con- 
stitute those organs which are the seat of vital actions. 
The elements of these organs which now possess form 
and vitality were originally elements of albumen.” Al- 
buminoids, then, must be present in every food which 
by itself suffices to support life. The meat or muscle 
of herbivora consists largely of solid albuminoids, and 
hence its importance as food, and it is this difficulty of 
jalbumen coagulation that stands in the way of the 
manufacture of an extract of meat that would be life 
sustaining by itself. Methods have been adopted to 








that there must be an ever increasing demand and| Overcome some of this difficulty by the restoration to 


popularity. To meet this demand we wish to place 
Australasia, and especially the cattle-rearing colonies of 
Queensland and New South Wales, in the forefront. 


The idea of concentrating the body of an ox into a/ sent 


thimbleful vf elixir must have been a very old one 
May be the love potions and philte 
medieval witches were merely strong bouillons, in 
which, when beef was searce, “eye of newt and toe of 
frog” were used in the caldron! 
days those came nearer to a true appreciation of the 
physiology of life sustenance who gave their patients 
raw meat. It must be remembered that meat extracts 
and concentrated foods are to meet the special circum- 
stances of the sick, and not to supplant but to assist 
other foods with both them and the healthy. The work 
of Dr. Justus von Liebig in this respect has hardly met 
with its due appreciation. Certainly his name appears 
in various colors on different shaped jars of different 
preparations, but the light he threw on the physiologi- 
eal action of food, upon its chemistry, and upon the 
concentration of its valuable constituents, has been 
forgotten and unappreciated, and, like Pasteur, the 
bulk of his life’s work is overlooked and his name is 
only familiar to many of us in connection with a minor 
result of his devotion tostudy for the benefit of human 
ity. Be this as it may, Liebig, who died exactly a 
quarter of a century ago on April 18, laid down certain 
great principles of the chemistry of food which hold 
equally to-day as when he enunciated them 

Years before Liebig, the celebrated physicians Par 
mentier and Proust endeavored to procure a more ex- 


tended application of the extract of meat; and Liebig. 
in his * Famitiar Letters on Chemistry,” published in 
1859, quotes them, and shows how Parmentier had 
pointed out that extract of meat would offer to the} 4§ 


wounded soldier a means of invigoration, and, witha 
little wine, ‘‘ instantly restore his powers weakened by 
loss of blood Proust speaks in similar terms. 


ture befor f Arte, London From The Journal! of the 


the Society 





Perhaps, in those | 


Now| 


the extract of the coagulated albuminoids, but in the 
ordinary “‘extractum carnis” of commerce the great 
| bulk of the nitrogenous constituents of the meat is ab 
If special claims are made for any preparation 


of it, these claims must be based upon constituents 


rs of ancient and! added to it by the manufacturers and patentees of the 


many preparations, excellent in their way, that are on 
| market, 
| ‘The great principle to remember in the manufacture 
of meat extract is that, if flesh employed for food is to 
| become again flesh in the animal body, as few as pos- 
sible of the constituents of raw flesh ought to be with- 
|}drawn from it in its preparation for the table. It is 
not claimed for “extractum carnis” that it is a food. 
It is plain that if flesh be simply boiled in water and 
the meat eaten, much of its constituents have been 
| lost, especially if it be put in cold water at first. It is 
possible, as [ have shown above, to extract from finely 
divided meat, by the action of cold distilled water, a 
great deal of albuminous matter, and therefore cooks 


are warned not to steep fresh meat for long in cold or | 


warm water. On the other hand, washed muscular 
fiber becomes hardened by boiling it in water, just as 
does the white of an ege. It is important, therefore, 
| that the cook, if she wants tender meat, should drop it 
at first into boiling water, and thus form, outside the 
meat, a layer of hardened fiber and coagulated albu- 
men, Which keeps the other juices in the meat, and the 
jalbumen among the fibrinous parts inside. The meat 
|should never be allowed to boil hard, but merely to 
}stand and simmer. The effect on fibrine of boiling 
is, we must all remember, to increase its hardness and 
toughness 
it were, to retain in the meat the interior juices 
| This is, roughly, the rationale of cooking, and it will 
j}enable my hearers to recognize that beef tea is but a 
jsolution of 
while the extract made by the Liebig process is an 
|} evaporated beef tea containing, in a small volume, the 
jextractive matters and the salts of a large quantity of 





Liebig, ever with a keen eye to the practical when any | beef, and in virtue of this, possesses medicinal and 
new scientific truth was elucidated, pointed out fifty | dietetic properties not to be despised. 
years ago nearly that from the continents of America| alone as a food, it in no sense represents the meat 


This infusion | 


The same applies to the roasting of meat; the | 
exterior should be rapidly heated, to form an envelope, | 


the saline and extractive matters of beef, | 





Considers .| 


| which has yielded it, since it has lost the albuminous 
element. We will just destroy one other fallacy of tly 
kitchen before passing on to our subject. A cook wi! 
judge of the “strength” of her stock by the fact that 
when cold it was a stiff jelly. Now, as far as nutrition 
is concerned and life-sustaining power, the thinnest, 
most watery looking, cold fluid may be of infinitely more 
value. The jelly is gelatine, differing nothing from 
any glue or the like extracted from the feet of cattic. 
Liebig, with other chemists, showed that gelatine itself 
has little or no dietetic value, in spite of the nitrogen 
it contains. It will not support life alone, nor will it 
even replace meat; 50 per cent. of it leaves the body 
without having helped toward its nourishment, and 
| the remaining moiety goes partly to form fat, or passes 
away in the form of urea. It has, however, some value 
in a mixed diet. The cook's gelatinous soup is then 
| not so ** good,” so “ sustaining,” as the watery, amber 
colored fluid made from the maceration of minced raw 
beef with water. It is to some extent upon the intelli- 
gent method of making a true soup that the process of 
the manufacture of “‘extractum carnis” depends. Lie- 
big macerated finely divided beef in cold water or water 
heated upto about 150° Fah. This is evaporated to 
dryness in a water bath, and forms the extract of beef. 
| From some 32 pounds of lean beef, free from fat and 
bone, equal to 8 pounds dry meat and 24 pounds water, 
}1 pound of true extract of beef can be made. Liebig 
| further pointed out that of the true extract nearly 80 
per cent. is soluble in alcohol of 85 per cent. In salt- 
ing meat, the brine that forms contains all the elements 
lof the extract, and you can therefore see what a waste- 
ful plan it is to kill and salt down cattle to export salt 
beef. Salt beef is not a healthy food, it is bulky to ex- 
port, and its better qualities have been running away 
in a useless brine, while the composition of the flesh is 
| changed much more even than by boiling. ** Extrae- 
}tum carnis,” then, is free from fat and gelatine, while 
tthe beef of our kitchens contains both. If * extractum 
‘ecarnis” contained fat it would not keep, but become 
rancid ; if it contained gelatine, it is depreciated in 
value, for the best dry gelatine is only about half the 
price of extract of meat. 

You will naturally ask what is the value of meat ex- 
tract, as apparently its qualities, as referred to by me, 
would seem to be mainly negative, in that I have only 
said what it does not contain. Liebig saw in it the 
means of bringing to Europe some part of the food that 
Was Wasting at a distance for the want of anyone to 
eatit. At the time he wrote, lean beef in Australia was 
worth one halfpenny per pound to nothing ; but he 
meant the extract to be eaten with liberal additions of 
bread, pease or lentils ; that is, with foods that con- 
tained nitrogenous constituents, in which the meat ex- 
tract, by reason of the process of its manufacture, was, 
of necessity, lacking. To-day in the modern German 
factory this is being done. The famous erbwurst of the 

| German soldier is pease meal and meat extract with lit- 
| tle bits of fat bacon chopped upinit. And let me men- 
tion it with some shame—the preserved vegetables the 
English troops took with them in the last Ashantee ex- 
pedition were preserved in a German factory, where 
the meat extract is ** strengthened,” literally, to-day by 
| the addition of vegetables, pease meal, ete., and made 
into appetizing and sustaining soups. Thus, to-day, 
Liebig’s idea is being carried out, and now the German 
soldier is supplied with his meat extract separately, and 
his pease meal and bacon fat and nitrogenous vegetables 
}to put in it. Vegetable albumen, in fact, is supplied 
| separately to the soldier to put in his extract. At the 
| Same time even ‘extract ” with the vegetable albumin- 
| oids is not equal to the meat from which the extract is 
| got as a life-sustaining diet. 
| The exact action of the extract alone is perhaps more 
| that of a useful stimulant, and it is in its development 
in this direction that there seems to be very great op- 
portunities for its extended use. Its physiological ae- 
tion is not perfectly understood, but seems to be akin 
to that of the action of the alkaloids of tea and coffee. 
The lowest and latest mixture—a bouillon made from 
*extractum carnis *—is retailed to-day at sixpence, 
and the purchaser is obliged to take wore than he re- 
quires for one cup or for a single person. In a ready, 
suitable, neat, and clean form the sale of extract of 
beef in small quantities sufficient for three-quarters of 
acup of hot water should be a successful rival of the 
popular “pint of four ale.” The extract is, in fact,a 
substitute for flesh when taken with suitable accompa- 
| niments, the best of which, I should imagine, would be 
| Whole-meal bread, in which the wheat is not robbed of 
its vegetable albumuinoid gluten, as too much of the fine 
flour is to-day. Popular as are the preparations of ex- 
tract on the market, we can yet imagine what a won- 
derful demand might be created if the minds of the 
people became accustomed to use them, and had them 
placed before them in small cheap quantities that could 
be prepared even more quickly, as a beverage, than 
ithe dreadful decoctions of our railway refreshment 
| rooms and restaurants called tea and coffee. 
| If the preparations of meat extract on the market 
are not legion, they are, at least, a battalion; and I 
may roughly divide them into four great sections: 
|(1) Extracts by the Liebig process, or modifications of 
|} it; (2) bouillons ; (3) jellies ; (4) juices. 

Of the first, we have Liebig’s Extract Company 
*Liebig.” blne signature; ‘ Ramornie” Liebig; 
|*“Tooth’s” Liebig ; Baron Liebig, photograph brand ; 
| ** Brand's” Liebig ; Cybels ; Armour’s Extract (Chica- 

go), modification of the Liebig process; while many 
large wholesale grocers and warehousemen put up the 
extract under their own names, and these are all on the 
| Liebig system. 
| Thesecond class we way call flavored and medicated 
solutions, such as Bovril, Vimbos, Borthwick’s bouillon, 
Oxine. It is claimed for these that there has been re- 
| stored to the extract some of the albuminoids that co- 
agulation and straining have robbed it of. These are 
more of foods, but not so stimulating as the Liebig, be- 
cause not so condensed. In the case of Oxine it is also 
| claimed by the makers that vegetable matter is added. 
| The third class, the jellies. These are made by boil- 
ling down the gelatinous parts of meat, as well as the 
lean meat, untila jelly is formed, and this in many 
| cases is fortified by the addition of the extract. In this 
| class (jellies) the well known Brand's essence of beef 
| might be included. 
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bere are also a number of meat juices, under th 
naiies of Armour’s, Brand’s, and Valentine's. 


tle, has developed the meat extract trade considerably, 
and that this is so is largely due to the foresight of Mr. 


e} Queensland, especially, with her large surplus of cat- 
The 
eolor of this juice is reddish, which shows that in the 


preparation it has not been subjected to great a C. G. Tindal and Mr. Tooth, two of the pioneers of the 
I 
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COMPARATIVE ANALYSES OF VARIOUS FORMS OF 
EXTRACTS OF MEAT. 








The makers claim special methods of manufacture. 1| Australian preserved meat industry. The former's Liebig's 

some cases the lean raw meat is taken and minced, and | name is identified with the celebrated Ramornie brand, Process OF Bouillon Meat. | Jellies 

an «gual volume of water added ; it is then squeezed | and he has latterly devoted much of his attention to — j 

under great pressure, and strained. The juice is then | the extract trade, From Queensland alone in 1895 

froccu, the water in it freezing out first, the excess of | there were exported 474,746 lb., valued at £43,000. There ee imag it Ce Blea 

water being separated by a special process. is one advantage about the extract trade, too, that I} Water .... .......... 16°54 20°14 89°15 51°80 
These are the only four classes of meat extract, and| may notice. Tinned and preserved meats have drop-| Sodium chloride... .. 311 14°12 0°26 ee 

[may say of the first three of them that extract of | ped in value by reason of the great development of the | Other salts. ... ..... 19 63 1°04 lived 

meat is the basis of all. The popularizing of these es-| fresh meat trade. Extract does not enter into compe-| Organic matter 60°72 9°55 40 70 

ences, bouillons, bovrils, and vimbos, ete., means that | tition with either. It has its own market; it is sui 

there is an increasing demand for extract. There are | generis; it is the luxury becoming the necessity. a as _ 

some “soup squares” made, but they are manifestly A great many colonists are looking at the trade with In the Orvanie Matte 

largely gelatinous, with starchy and vegetable matters | longing eyes, and there is something of a rush into it a ee 

added, together with a small amount of extract. It is|in the colonies referred to because of the manifest ad- { sos 

also to be borne in mind that a very dark extract is | vantages. There is all the more danger of the trade Albumose 9-69 veo | 400 | 70 

not uccessarily a strong one, as the deep color may be | being injured by loose methods of manufacture. The G slatit pee bot ewneay 0 95 “O36 | 171 13°0 

due to vegetable coloring matter. The keeping pro-| trade can no more afford this than could the dairy Flesh. Ehsaan Be ok sai 7 | : 

perties of an extract are valuable, and the absence of | trade, and it is of the utmost and absolute importance oom pee a ro 

the albumen has much to do with this characteristic. that Australian * extractum carnis” shall earn and lu wi i ! 37-85 24°10 3°84 4 
There is a meat fluid made which consists of lean| maintain the highest character. The utmost care in| “°° ***>+*>°*: ee a ; “e 


meat chemically treated with acid and peptone, by 
which all the fibrin, albumen, and gelatine are rendered 
soluble after being digested in water at a temperature 
of 100 Fah. It is treated with other chemicals to re- 
move the bitter taste, and then evaporated, and as 
such represents certainly all the lean meat. But for 
manufacture on a large scale, and from a commercial 
standpoint, the “extraetum carnis” is a more profita- 
ble undertaking, in that its manufacture is simple, 
easily conducted in large bulk, and no somewhat risky 
chemical treatment is needed for its production. 

I think it only proper to refer to Brand & Company, 
who rank among the first producers of concentrated 
meats in this country. This house was founded in 
1835, by a Mr. Brand, who had for many years been a 
eook in the kitehen of King George [V. Mr. Brand 
commenced business upon a modest seale in Little 


Stanhope Street, and the goods he made a specialty of | 


at first were chiefly patés and edible delicacies of va 
ried kinds, supplied to an aristocratic clientéle. The 
business continued thus until 1845, when the concern 
was disposed of to a Mr. Withall, who carried it on upon 
the old lines until 861. In that year his friend, Dr. 
Druitt, urged him to endeavor to perfect and introduce 
to the medical profession some form of nutriment that 
patients might take in lieu of medical stimulants, and 
which should embody the large amount of invigorative 
power in asmall compass. Experiments were under- 
taken, and the result was the introduction of what is 
now known as “ Brand’s Essence of Beef.” This pre- 
paration has from that time to the present day enjoyed 
an increasing sale, and Dr. Druitt was its first introdu- 
cer to the faculty, he bringing it before the Obstetrical 
Society of London in May, 1861. The *“ Essence of 
Beef” and the ** Concentrated Beef Tea” formed a nu- 
cleus around which other specialties have since been 
gathered, and from that time onward the house has 
progressed upon its new basis with remarkable success, 
playing & most important part in the production of 
special articles of dict for invalid use. In 1873, Mr. 
Withall transferred the business to its present proprie- 
tors, Messrs. Thomas Deuce and John James Mason, 
the latter of whom had for many years been the su 
perintendent of the culinary department. 

I will deal now with the stock statistics of Queens- 
land and New South Wales. We have no figures relat- 
ing to the import of extract of meat. It is lumped to- 
gether with ‘meat preserved otherwise than by salt- 
ing,” in the Board of 'Trade returns, and this country 
pays a bill of £2,009,000 per annum under that head. 
itis not likely that the trade from the United States 
will greatly develop, its vast trade in cattle and beef 
being the line which is more suitable. We paid the 
United States of Awerica and Canada nearly £10,000,000 
for live cattle last year, besides £4,609,000 to the former 
for fresh beef. The trend in Argentina, too, seems to 
be toward live cattle and fresh beef export. 


America, and this concurrently with an increase in 
number, Let us not forget America’s vast resources— | 
in Texas alone there are 1,000,000 more cattle than in | 
the whole of England, and a cow there is only worth 
from £35 12s. to £4, other cattle being valued at under | 

In Australasia, in 1895, there were, roughly, 12,000,- 
0”) cattle, nearly 7,000,000 of these being in Queensland | 
and 2,250,000 in New South Wales. New Zealand ear- 
ries Over 1,000,000 head, and is inereasing her herds | 
rapidly, possessing, as she does, immunity from dis- 
ease. For the United States of America, 50,000,000 is a 
moderate estimate; and Argentina must be getting 
on to 40,000,000, for she had 23,000,090 six vears ago, and 
the development has been rapid. In 1895 Argentina 
sent to us 12.213 ewt. of “beef preserved otherwise 
than by salting,” the United States of America sent 
253,261 ewt. of the same, and Australasia 171,000 ewt. 
—a Very respectable quota indeed. Roughly speak- 
ing, nearly all this came from Queensland and New 
South Wales, in the proportion of two-thirds of it for 
the former and one-third for the latter. It may 
just be noticed in passing that figures recently  is- 
sued show that in 1897 the exports of live cattle from 
Argentina were 238,121 head, or 144,418 fewer than 
in 1896. At the same time the frozen beef export in- 
creased from 2,997 tons to 4,241 tons. But as there 
Was adecrease of 9,668 tons of jerked beef, as compared 
with the exports of 1896 from Argentina, the result is 
that in 1897 the aggregate exports of beef altogether 
show a considerable decline. Now stock in that coun- 
try has been much improved by the large purchases 
of English bulls, and it is apparent that the trade was 
checked by cheapness here, while probably there has 
been, by reason of the improvement of stock, an appre- 
Clation of vatue over there. It would appear that Ar- 
sentina will eventually send the bulk of her beef here 
a chilled meat of high elass. I will place the other 
wef exports to England of these countries and colonies 
side by side for the same year : 





Cattle. Fresh beef. 
1896. 1895. 
No. Cwt, 
Argentina.......... F 65,708 23,384 


United States 393,548 


ayer 1,649,473 
Australasia............... 32 


502,168 





5 It is to be| that the packer can make his business pay as it does; 
noticed, too, that there has recently been a considerable | and as an example of the completeness and economy 
advance in the value of stock in the United States of | with which all by-products of thousands of stock are 


manufacture is necessary, for one ounce spoiled by 
burning affects the whole bulk. There must be the 


pressing, perfect cleanliness, perfect command over the 
temperature of the buildings and apparatus, cleanly 
and quick disposal of the offal, fat, etc., and no accu- 
mulation of the meat awaiting treatment. 
must be freshly killed, mature, but young beef fed in 
good condition so as to carry the maximum of lean 
flesh. Cattle over three years of age and not over four 
years are, in fact, the best for the purpose, and are 
j those from which the maximum quantity can be 
| made, 
| The meat is stewed by steam (I use the word in pref- 
| erence to ** boiled”) in a jacketed vessel, and the con- 
| centration of the clear soup is generally done in vacu- 
jum pans. Every detail is of the utmost importance. 
| An essential poiut is the cooling of the meat after killing, 
and, as in the dairy, a perfect command of the tempera- 
ture isneeded. Meat chopped and laid aside in bulk very 
soon begins to **change.” A first rate extract cannot 
be made except fromthe best, cleanest, and sweetest 
meat. None other but the best is wanted in England. 
The business lends itself to the co-operative method 
among stockowners supplying the extract factory, and 
this especially in the disposal of the by-products. 
There is all the fat, which has various uses, the meat 
of the head, neck, ete., the heart, liver, tongue, sweet- 
breads, blood, entrails, hide, switch, bone, feet, horn, 
ete., all severally valuable commercially; and on the 
disposal of these or preparations of them in the rough 
as marketable commodities, such as glue, tallow, cured 
skins, charcoal, manure, etc., will depend to a great 
extent the stockraiser’s profits. It is not a trade that 
any one can rush into, and it must be begun on a per- 
fect system. An ordinary fat bullock gives 400 lb. or so 
of lean meat, which produces about 10 lb. of extract. 
It varies in price, and it only pays to make the best. 
The importance of the by-products will be recognized 
as a big factor in the commercial success of an undertak- 
ing of this nature. In Chicago, where, of course, immense 
numbers of cattle are slaughtered, the by-products 
are turned to the best account in a systematic way, 
and the exporters even of the primest beef depend 
| largely upon these for their profits. The skin of the 
head with that of the legs and tail goes to the glue fac- 
tory; the cheeks are used for bologna sausages; the 
tongue is pickled and smoked; the skull goes to the 
glue house and is boiled, and then to the fertilizer fac- 
tory; the feet make glue and neats-foot oil, and the 
| bones of them go for tillage; the sweetbreads are used 
| to make pancreatin; portions of the liver and heart are 
| used for sausages; the blood goes to the maker of fer- 
| tilizers; and the horns are made ipto knife handles, 
| buttons, and combs. It is through the saving and 
| utilizing of absolutely every portion of the bullock 








utilized, I cannot do better than refer to Mr. P. D. 
Armour, of Chicago. At Armour’s works this utiliza- 
tion of by-products is carried to perfection. There 
is absolutely no waste. The country butcher in Eng- 
land, who kills two bullocks a week, lets more run to 
waste than is lost in the disposal of 100 head at Armour’s. 

The first samples of extract that came from Austra- 
lia were very good, but as new packers rushed into the 
trade, a deterioration was noticed, due to improper 
treatment and careless selection of the meat, and to 
the neglect to expel all the water, or carelessness in 
heating and consequent burning. The latest appli- 
ances of mechanical skill must now be used as in the 
dairy, and rule of thumb and guess work must give 
way to science and exactitude. In the best constructed 
and managed works in the colony, every care is exer- 
cised in the selection and treatment of the meat, and 
where the rough and ready idea of slumping any kind of 
stuff on to the market has been prevalent, it is luckily 
killing itself by the inexorable logie of £. s. d., for the 
margin of vaiues between the best and the very ordi- 
nary extract means a price either of 4s. 6d. or 2s. per 
pound. 

The next essential to absolute cleanliness is the ne- 
cessity of getting the whole of the animal heat out of 
the fresh killed beef. The cooling chamber is a neces- 
sity and so is the regulation of the temperature of the 
manufactory in which the manipulation of the meat 
takes place. The age and sex of the animals has a good 
deal to do with the quality of the extract, preference 
being given to bullocks three years old or a little over. 
It has been found that at this age the yield of extract 
is the best; below that age or above it, the best results 
are not generally obtainable. 

Of course, extracts can be made from veal and young 
animals, and with proper care they are not too gelati- 
nous, and are nice for a change of diet. 


The beef | meat ** breathe.” 





latest machinery for cutting the lean meat, hydraulic} out that this aids in the breathing of the muscles dur- 


ing life, and some time after death. As long as the 
meat is in an eatable condition this matter remains, so 
to say, alive. Hence a butcher takes care to let his 
If the meat were shut up close after 
being killed, it would become putrefied in a few hours. 
Piled-up, the big heaps of imperfectly cooled minced 
beef would soon develop taint. The cubes of meat 
should be uniform in size, and this is now cut up by 
machinery. The meat is then put in a jacketed boiler, 
as I have said, with its own weight of water, the heat 
being raised to 175° Fah., and it is kept stewing for 
about twenty minutes. It requires constant attention 
and stirring to prevent any possibility of burning, and 
the regulation of the heat must be nicely adjusted. 

It is then taken out and strained, the residue is 
pressed and squeezed and the liquid put into a vacu- 
ulm pan, and concentrated down to the desired mass, a 
brown, pasty substance containing from 13 per cent. to 
16 per cent. of water. If cooked too long in the first 
process, and if the albumen is not carefully strained 
out after coagulation, the extract will contain more 
moisture and the presence of albumen will deteriorate 
its keeping ns The pure extract is wanted, 
and not a stocky, sticky, gelatinous mass. In some 
cases the mass, after being heated, is put into bags and 
the whole of the liquid pressed out by hydraulie or 
heavy pressure, so that the residue left is like nothing 
more than a piece of blotting paper or gun wad. 
There is little doubt that the latter system is the best, 
for the extract then contains the full forces of the 
meat, whereas by the straining process a good deal is 
left in the residue. Some works have been rather 
chary, however, of adopting the latter method through 
fear of too gelatinous and “stocky” extract resulting. 
Stocky extracts are not wanted in England, and can 
always be made here, as they are done, in the form of 
jellies and soups, to which extract is added. The 
reason the meat is not kept at a high temperature for 
a long time is to prevent the decomposition of the gela- 
tinous matter in the fiber and its inclusion in the ex- 
tract. Extracts (as shown in the table of analyses) 
should generally consist of about 16 per cent. water, 53 
per cent. of extractive soluble jn alcohol, 13 to 14 per 
cent. of extractive insoluble in alcohol, and 18 per 
cent. or more animal matter. The extract consists of 
inorganic and organic substances, the former being 
chiefly and generally alkaline phosphates and chlorides 
—chiefly phosphate of potash and chloride of potassi- 
um, with possibly some ammonia as the base of a phos- 
phorie acid compound. The organic parts of the ex- 
tract are creatine, or creatinine, and gelatinous ex- 
tractive. A good extract should always have an acid 
reaction, its color should be a characteristic yellowish- 
brown, and it should have an agreeable meat-like odor 
and taste. It should be entirely soluble in cold water, 
and should be free from albumen, fat, and gelatine. 
The big centers of the manufacture of extract of 
meat are Chicago, Buenos Ayres, Queensland (Towns- 
ville, Rockhampton, Gladstone, Bowen, Brisbane), 
New South Wales (Ramornie), Sydney (Meat Preserv- 
ing Company), New Zealand (Hawke’s Bay—Nelson 
Brothers). The practical methods of manufacture are 
broadly on the same lines everywhere, but each center 
has some little plan or convenience in operation that 
has been discovered in actual working, and formed 
the basis of some invention. A South American fae- 
tory consists of a large, cool, dark, flagged hall kept 
scrupulously clean. Here the meat is weighed and 
passed through apertures to the meat-cutting machines 
of special design, that can get through an incredible 
amount of work. Hence the meat is passed into di- 
gesters, which hold about 12,000 pounds each, and it is 
*digerated,” as it is termed in a description of the 
commercial Liebig process, by high pressure steam, 75 
pounds to the square inch. The liquid is then run to 
a series of fat separators. Here the fat is separated in 
a hot state because no time can be lost in cooling it for 
that purpose, as decomposition sets in so very quickly. 
In clarifiers below the separators the albumen and 
fibrin are coagulated out, and the liquor then runs 
into large evaporators, where vacuum evaporators 
evaporate the extract at a very low temperature, the 
liquor being filtered several times before it is run into 
the evaporators, 

In Bovril, we are told by the founder of this con- 
venient form of putting up beef extract with other 
things, Mr. J. Lawson Johnston, that he hit upon a 
system of adding the albumen and fibrin to_the beef 
extract in the form of a desiccated powder. Probably 
the success of this bouillon as a popular beverage was 
mainly due to the fact that for the dest time the public 
were enabled to buy a cup of decently made and in- 
vigorating beef tea cheaply over the counter, **John- 


The meat being properly cooled, it is jointed and the | ston’s Fluid Beef” found much help in its sale at first, 
flesh cut into cubes, and it is important that at this| owing to the Scott Act in Canada, and a hot cup of 


stage it should not be allowed to remain long heaped 
up in great quantities, or a taint will develop. 


In 1867| sale of aleoholic drinks was prohibited. 
Dr. Thudichum, at a meeting of the food committee} followed in 


Bovril was no mean substitute for hot spirits when the 
Others have 


the wake of Mr. Johnston, and have 


of this society, explained the principles that make this | adopted packages which are similar in appearance and 
The coloring matter of the muscles is|cannot help but be looked upon as a colorable =r 
t is 


important. 


called myochrome, and is identical with the coloring] tion of the first popular bouillon on the market. 





matter contained in the blood. Dr. Thudichum pointed 


rather a pity that the inventors of similar preparations 
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have not struck out a new line in the shape and style 
of bottles and jars. 

The slaughter of cattle on the River Plate and 
Grande districts is about 2,000,000 head annually 
South American process is briefly much that which I 
have described above. The arrangements for slaughter 
ing the eattle in great numbers and for dressing them 


Rio 


with the utmost dispateh are very complete and the, 


meat used is carefully selected. The basis of Bovril 
and other bouillons is, as we have said, the extract of 
beef. It is claimed, however, for this and other mix 
tures that the elements that coagulate in the liquid ex 
tract are restored with the manufacture of the finished 
article in England, and that the dried albumen and 
fibrin are sent over in hermetically sealed tins and 
worked back into the mixture here. 

It is significant of the even greater development 
which may await the Australian trade that many of 
the large manipulators give preference to the finest 
\ustralasian extract, as it a greater fullness 
and, if anything, a finer flavor than the Souta Ameri 
can 


possesses 
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AS soon as possible after askin is removed from the 
eareass, all blood should be carefully sponged and 
combed out of the hair, and any surplus flesh that may 
adhere to the skin shaved off with the kuife: then it 
should be salted, common table salt being preferable 
(and plenty of it), although rock salt pounded up fine 
will answer 

A skin should be seraped or fleshed a day or two 
after salting, as the fat, ete., comes away much easier 
at this stage than at any other time, the salt having 
hardened the tissues so that the Knife wiil take hold 

Small skins may be seraped with the hand scraper, 
and the skin itself shaved down with a shoe knife, using 
asa beam asmall half round piece of wood serewed 
fast to a bench or table so as to project horizontally. 
For larger hides this process of removing the flesh and 
fat is improved "tpon by using the tanner’s moon Knife 
and stretching frame. The moon knife is simply a cir 


THE ART 
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TANNER’S STRETCHING 1 


cular steel blade clamped to a erutch-shaped handle of 
wood, the cruteh fitting under the arm-pit, so that the 
entire weight of the body may be thrown on the skin 
if necessary. ‘The stretching frame consists of two up- 
rights connected by a crossbeam and a second cross 
beam hinged at one end, and arranged to clamp tightly 
upon the first with the aid of a lever 

The skin is placed in the stretching frame and the 
fat and flesh worked off with the moon knife. The 
head, tail, and feet are roughed off with a shoe knife 
Instead of the frame and moon knife, on tough skins 
the large fleshing knife and upright shaving beam are 
used for this purpose 

The skin, if saturated with grease, should 
well washed in water containing a little washing soda, 
and after being wrung out placed in benzine for an 
hour orso. The skin is then removed and hung up to 
dry, and then placed in tan liquor (one ounce of sul 
phurie acid to one gallon of water in which one quart 
or more of salt has been dissolved). where it may re 
main until wanted, be it one day or one year. For the 
first few days the skin should be moved about and its 
position changed, so as to give the liquor a chance to 
operate on every inch of the inner surface. If it is pre 
ferred to keep the skin in a dry state, which is recom 
mended if it is not to be mounted for more than a 
year, it may be taken out, washed, painted on the in 
side with arsenical soap, dried, and stowed away for any 
length of time 

One secret of success in fine mammal taxidermy is to 
have the skin shaved down from the inside as thin 
and smoothly as possible. In this process the skin 1s 
thrown over a smooth, half evlindrical beam of hard 


now be 


* From the * 
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| wood, tilted up at an angle, the upper or free end com 
jing about to the middle of the body of the operator. 
| The eurrier’s knife has a blade on either side, made de 
steel wood scraper, 
of a plane, cutting off a shavingat each stroke, thicker 
or thinner, according to the depth of the turned edge. 





skin to any required degree of thinness. Most 
and before going into tan liquor; but they may, of 
course, be shaved at any future time, while wet or 
damp. When dry, or nearly so, if it is desired to get a 
skin as thin as paper, provided it will stand it without 
injuring the roots of the hair and causing the latter to 
fall out, sandpaper placed over a block of wood may 
be used, and the skin sandpapered down as thin as de 
sired. An emery wheel is, of course, better than sand 
paper. After shaving, or during the process, a skin 
nay be placed in and taken out of tan liquor repeat 
edly. Before putting a skin on the manikin it should 
receive a thorough stretching on the frame with the 
eruteh and moon knife, if at all a tight fit. A skin 
which requires more stretch will be found to relax still 
more after coming out of the tan liquor if placed in 
soda water for a short time 

Salted skins of large mammals will relax readily 
when placed in water or tan liquor, and when beamed 
and stretched are ready to mount Skins which have 


been simply dried without previous salting require to| 


be placed im clear water or in damp sawdust until they 
collapse ; they are then seraped on the inside, or as 
much of the inside as it is possible to get at, when the 
skin is placed in tan liquor to complete the relaxation. 


If left in clear water too 
long, the skin will macerate 
and the hair fall out. A dry 


skin will, of course, relax in 
tan liquor alone, without 
the previous soaking in clear 


water, but it takes a little 
longer 

\fter the final beaming, 
the skin is taken from the 


pieton & Co, From * The 
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tan liquor, wrung ont, thoroughly washed in luke 
wart water containing a little washing soda, and the 
salt well rinsed out; the skin is next wrung out 
again, and placed in benzine for half an hour, care 
being taken that no fire is near, then wrung again. 
Now furrier’s sawdust is placed in a tray and the same 
well worked into the fur, when the skin is shaken out, 
beaten with rattans and again placed in the tray, the 
process being repeated. This is done over and over 
again until the hair is bright and clean. Note, how 
ever, that the sawdust must never be used on wet fur 
without the intervening bath of benzine : else it will 
cling to the hair like plaster, and can never be got out. 
All skins covered with hair or fur should be treated in 
this way before going on the manikin—the term ** man- 
ikin” is here applied to the modeled form or dummy 
figure of the animal, which is as nearly as possible an 
exact counterpart of the carcass of the creature after 
the skin is removed. + 

In preparing the manikin, the dry limb bones (at 
tached at the joints by their ligaments) are placed in 
warm water until the ligaments are sufficiently relaxed 
to permit the joints to move readily, when all super 
fluous flesh and sinews are removed with a knife. The 
lower bone of one! hind leg is clamped in a vise, and 
with the aid of a surgeon's saw and earpenter’s gouge 
the baek is grooved out to admit the iron rod which is 
to be used to support the manikin. Passing on the 
inside of the hock bone or ealeaneum, the lower part 
of the tibia (just above) is also gouged out in the same 
way ; otherwise the rod will be in the way when the 
skin is clamped tightly together between the great 
tendon and the bone; at this point the opposite sides 
of the skin of the leg actually meet, and the rod must 
be kept out of this place at all hazards. The other 
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With this tool it is just a question of time to reduce a | 
skins | 
shave the best a day or two after having been saited | 
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hind leg is similarly treated ; also the front legs from 
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| the bottom to just a little above the knee joints, 
Four pieces of the best Norway iron rod, of proper 
thickness, are now cut long enough to allow of eoup- 


The | tachable, with the edges turned over like a carpenter's | ling to the center board above, and below the hoofs 
The knife works after the manner 


tor attaching to the pedestal. The size of the rod wil] 
| be governed in a measure by the bulk of the animal, 
| but more especially by the thickness of the shank bone, 
and a thread for a nut is eut on each end ; and the rod 
must also be carefully bent to conform to the leg bones, 

The pelvis, cleaned of all flesh, is nailed fast at the 
proper angle to the center board—a piece of pine seven 
eighths of an ineh thick, and long and wide enough to 
represent a section straight down through the center 
}of the animal's body. The hind legs are now attached, 
so that their articulating surfaces meet those of the 
pelvis, the rods being bent to pass through the center 
board, where they are solidly fastened. If the heads of 
| the femurs fit snugly into place in the soekets of the 
pelvis, and the latter is properly adjusted, the rear part 
of the animal is obviously correet in height and width. 

The measurements taken from the animal when in 
the flesh are now looked up. The distance from the 
head of the femur to the head of the humerus on the 
same side is marked off on the center board ; also the 
distanee between the outsides of the heads of the 
humeri, thus giving the width of the chest, and the 
tops of the leg rods are bent and coupled in accordance, 
care being taken that the elbow comes at precisely the 
exact point with reference to the brisket that the 
measurements call for. Next a temporary pedestal is 
constructed of seven-eighths inch pine boards, with a 
cross-piece underneath each end, about three inches 
in height, nailed fast. 
| Now the leg bones by their rods, duly attached to the 
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FLESHING A SKIN. 


center board, are adjusted on the pedestal in the precise 
positions they are to assume in the finished specimen. 
The rods are made to come down perfectly straight, 
from every point of view, and the hocks are well 
thrown together. The nuts are now run up on the 
bottom of each rod as far as the thread will permit it to 
go, and having been provided with four legs, the beast 
is made tostand up. The frame of the manikin now 
stands alone, and, if properly done, remains firm and 
rigid. 

If the manikin at this stage looks as if it were go- 
ing to fall over forward or backward, the finished 
specimen will look the same. The center body board 
is now marked off and trimmed down until it repre 
sents exactly a section of the body down through the 
eenter. The skull is next fastened on, having been pre 
pared by having a longitudinal slot two inches wide 
more or less, according to size) sawed in its base under 
neath, and a block of wood (made to fit the cavity 
and previously bored to receive a suitable iron rod) it- 
serted ; the block is held in place by screws running 
into it above and behind. The rod to connect the 
skull and center board is cut of sufficient length for the 
neck, bent at the proper angles, and duly fastened. 

The skin is now tried on, tomake sure it is not too 
large. It should meet across the chest and around the 
belly, with room to spare. The hoofs also should rest 
easily on the pedestal. The distal ends of the limb 
bones are raised or lowered by shifting the nuts on the 
rods. The center board must be exactly in the center 
of the body, and this may be determined by the aid of 
a plumb line. If the head is in proper position, a see 
ond rod is placed alongside of the first neek rod, and 
also made secure to the skull and the center board. 

Having proceeded thus far, annealed iron wire net 
ting or wire cloth of moderate mesh is made to envelep 
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and shoulders ; it is tacked fast along the top of the 
eenter board with small wire staples or vails, and, by 
eutting with snips and fitting, it is adjusted as nearly 
be to the form of the body and upper limbs and 


s may 
caaieodl fast along the underside of the body board. 
The netting is held in the natural hollows behind each 
fore leg and in front of each hind leg by drilling holes 
through the center board at these points, passing a 
wire from one side of the netting through the holes to 
the ot side and twisting fhe ends. The netting is, 


moreover, 


tacked and wired wherever necessary until ! 
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the entire center board, taking in the pelvis, thighs, | stiffen it, and then both are wrapped tightly with wisps cuts are made on opposite sides of the hole, the pieces 


of tow to act as foundation for the papier maché. 
After the papier maché has set, the tendons of the fore- 
legs may be cut in with a knife. 

If a live animal of the species being mounted is avail 
able, every opportunity should be taken to study its 
anatomy and to reproduce the anatomical outlines on 
the manikin ; but if such opportunity does not present, 
good photographs and casts of parts may be followed 
and the details worked out. 

Any amount of labor may be expended in modeling 
a manikin. The skin should be, wholly or partly, ad 
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INTERIOR MECHANISM OF 


the body and upper limbs are built out, generally, to 
their proper form. The skin is now again adjusted 
and fitted closely all over the manikin and all defects 
remedied wherever necessary. When the netting is all 
adjusted on the body, the neck is attended to. 

Two stout wires are cut, one to run from the top of 
the skull to the top of the center board at the shoulder 
and the other from the palate to the brisket. The 
wires are stapled fast to the center board and bent into 
the outlines of the neek. Around these wires the net 
ting is bound and fastened into place by sewing with 
soft iron wire. A stout tail wire is now stapled fast to 
the center board above the pelvis. The whole mani- 
kin—netting, and all—is now given a coat of 
shellac applied with a brush. When wire netting can- 
not be procured, excelsior or straw may be used in 
stead, and bound on with strong thread, or burlaps or 
eanvas may be tacked fast, as in the case of the wire 
cloth, and stuffed out with exeelsior, ete. ; but the net 
ting is much more substantial, easier to manipulate, 
and gives better results. 

Next comes the modeling and artistic part of the op- 


bones, 
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MANIKIN FOR A RHINOCEROS. 


justed frequently to see what effect the underlying 
material is going to give when it is put on permanent 
ly. If the skin will not cover the model, it may be due 
to one or two causes—either the manikin is too large 
or the skin has not been sufficiently shaved down. 


Details are, of course, governed by the length of the} 


hair on the skin, it being obviously unnecessary to re 
produce every muscle and wrinkle, the same to be hid 
den by six inches of fur. 

When the modeling is completed, including the 
lower limbs, tail, muscles of jaws, mouth, and nostrils, 
the manikin is allowed to dry out, when it is carefully 


}sandpapered all over; then it is gone over with a thin 


coat of sizing, applied hot, made by adding two ounces 
of Le Page's liquid glue to a pint of water ; 


formly and allowed to cool. Another eoat is given in all 
the depressions when the manikin is ready for the skin. 
Theskin, which has been well beamed and worked on 


the stretching frame, is now taken out of the tan liquor 


and a pair of artificial ear cartilages hammered out of 
thin sheet lead or wire netting, using the natural carti- 
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FINISHED RHINOCEROS. 


eration. The whole surface is given a thin coat of 
papier maché, made by mixing mushy, wet, paper pulp 
with sufficient dry plaster of Paris in twenty ounces of 
warm water, to which a teaspoonful of hot glue or 
# Page's liquid glue has been added. This is applied 


With a spatula or flat modeling tool, and while soft 

smoothed by brushing over with a wet brush. 
lhe tendo achillis is represented by drilling a hole 
into the top of the ealeaneum, inserting the end of a 
stiff wire into the hole, and bending it over until the 
upper end rests upon the papier maché of the thigh ; 
fast underneath the first to 


& second wire is bound 








lages, which have been skinned out of the ear and soak- 
ed up in hot water, as models. All holes in the skin 
are carefully sewed up from the inside, using a glover’s 
needle and stout thread waxed with beeswax, sewing 
from within outward, with what is known as the “ ball 
stitch.” All seams are afterward flattened by hammer 
ing them on a block of wood. Much nicety can be dis- 
played by sewing up cuts and holes. 

In a thinly haired skin the needle should go but 
part way through, thus bringing the edges together 
without any stitehes showing from the outside. Ifa 
piece of the skin has been cut out bodily, two V-shaped 


{ 
| 
E the flesh side with a solution made by dissolving a 


and when | 
dry, hot carpenter's glue of full strength is applied uni- | 


jtaken out, and the edges, now enlarged toa straight 
jeut, brought together. Sometimes, provided it does 
not interfere with the color pattern of the hair, where 
around hole exists and there is no surplus skin to spare, 
| but one V-shaped piece is cut out at one side of the 
hole, and the base of the V-shaped piece set back so as 
to occupy the space and sewed in place. On a short 
| haired mammal, sometimes the edges of cuts and holes 
| are not sewed together at all, but simply made to meet 
on the manikin, when they are glued and pinned. 

The hide, having been washed, rinsed in benzine, 
and thoroughly cleaned with furrier’s sawdust, as be 
fore described, is laid flat on the floor and well painted 


pound of white arsenic in 20 ounces of water. Next 
the lead or wire-netting cartilages are given a thin 
coating with papier maché, made by mixing 10 ounces 
of well squeezed out paper pulp, 3 ounces of hot ear 
penter’s glue, and 20 ounces of plaster of Paris; and 
while this is soft it is painted over with liquid glue, or 
hot carpenter's glue, and the cartilages shoved into the 
skin of the ears and carefully adjusted: aiso a few 
stitches are taken through the ear from the inside to 
the outside and passing through the lead, to keep the 
skin from shifting during the subsequent manipula 
tion. The butts of the ears and the feet are now 
filled with papier maché. The phalanges may be en 
tirely removed and their places supplied with the com- 
position. By this process a foot may be more easily 
modeled into shape than by leaving the bones at 
tached to the hoof. 

The skin is now placed upon the manikin for the 
last time. It is a great advantage to have two or 
three persons at work on a specimen at this stage, as 
the skin dries rapidly, and water applied to soak it up 
is liable to so soften the underlying glue as to destroy 
its sticking qualities. 

The skin is placed in position at all points, and the 
legs sewed up, beginning at the hoofs. The glue on 
the manikin offers a slippery surface upon which the 
skin may be worked in any direction. If too much 
iSkin is found at certain points, the surplus may be 
worked away and distributed over the manikin. If a 
stretch is required, the skin may be pulled trom any 
direction, the operator feeling assured that by so doing 
he is not altering the form of the hard manikin. 
After the legs are sewed up, the belly cut is treated in 
the same manner. The ears are adjusted and made to 
stand in any desired position by stuffing in pads of 
tow and papier maché mixed, through the opening of 
the ear, with a pusher; stout pointed wires are also 
driven into the skull through the ear openings, the 
ears thus held in position till dry, when the wires are 
withdrawn. If any fine wrinkling or modeling is to be 
done from the outside of the skin, papier maché is in- 
|} troduced between the skin and the manikin anc 
| worked with a modeling tool. 
| When the skin is properly adjusted upon the mani- 
kin and all sewed up, dry sand is heated and placed in 
small bags, the sand, of course, not being heated 
jenough to burn the cloth. A hot sand bag is placed 
j against the skin in all depressions of the manikin and 
held there until the underlying glue is liquefied. The 
|} skin at this point is smoothed out with the fingers, and 
| if perfectly loose will need nothing further to hold it 
there for all time. In places where the skin is inclined 
to draw away from the manikin by reason of tight- 
ness, in long-haired mammals, after the sand bag is 
applied, it is clamped tightly to the manikin by means 
of pins driven in with a teck hammer ; in short-haired 
animals, strips of leather, one side covered with hair a 
quarter of an inch long, to act as a cushion, are cut to 
fit and pinned fast, hair side in. If great smoothness 
is desired, the hot sand bags may be used all over the 
specimen—the cool bags, of course, being changed for 
| the hot ones during the process. The object of pinning 
the skin is to hold it down upon the manikin until the 
skin and the underlying glue become dry, when the 
pins are withdrawn, leaving the skin stuek fast. 

The lips are modeled by introducing papier maché 
under them, and pinning in place. The artificial eyes 
|} generally manufactured for taxidermists’ use are much 
| too flat, and the white corners are raised too far up on 
the convex side. Half globes, painted on the inside 
;" ith tube colors, using the natural eye as a model, are 
ithe best that can be procured. But mammal eyes, 
| made in the ordinary way, without the white corners, 
auswer very well, if the corners are subsequently 
worked up in wax and varnished after the lids are dry. 
When the artificial eye is inserted, the sockets should 
be filled up with papier maché, and the upper lid 
drawn well over it. Care also must be taken to prop- 
erly adjust the eyelashes, as these hairs project down- 
ward rather than upward, as is generally seen in 
mounted specimens. The lids are painted with lamp- 
black, mixed with water, to get the expression of the 
eye temporarily. 

Finally, the hair of the entire specimen is to be care- 
fully adjusted with a steel comb. When well pinned, 
any everything complete, it is set away to dry. 

In mounting mammals by the foregoing process, as 
much necessary detail is worked in upon the manikin 
as possible. The interior mechanism of a rhinoceros 
manikin is shown in one illustration, the finished spe- 
cimen in the other. The skin alone of this specimen 
weighed 270 pounds, but when shaved dowi and wet, 
ready to clothe the manikin, it, including feet and all, 
only weighed 27 pounds. All the folds were modeled 
upon the manikin, and the skin afterward glued fast 
as described. 





Aluminum is a source of stored energy whose use, as 
described by Herr Goldschmidt to the German Electro- 
Mechanical Society, has given astonishing results, 
When mixed in a sand-lined wooden bucket with an 
oxygen compound, such as iron oxide, the aluminum 
ean be ignited with a match, after which it burns 
quietly, giving forth an intense heat, which may reach 
3.000° Centigrade. This supplies an economical furnace 
for brazing or hard soldering. It can be used also for 
welding, for producing pure wrought iron, for making 
a variety of alloys, and for obtaining certain pure 
metals free from carbon that have been hitherto almost 
impossible to produce. A mass of metallic chromium 
weighing fifty-five pounds has been obtained in this 
way. The slag is of interest, being artificial eorun- 
dum of extraordinary hardness and containing minute 





artificial rubies.—Boston Transcript. 
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ENGINEERING NOTES. 

F. A. Delano, in a recent paper before the Western 
Railway Club, showed that merely changing from 
gravel to cinder ballast, and increasing the weight of a 
locomotive 15,000 pounds, increases the strain on the 
base of the rails from 10,450 pounds to 13.810 pounds, a 
difference of 3,360 pounds, or an increase of 32 per cent. 
The removal of a tie from a track laid with a 66-pound 
rail supported on oak ties and gravel ballast increases 
the strains produced by an engine weighing 125,000 
pounds from 13,810 pounds to 16,430 pounds, an in- 
crease of 2.620 pounds, or 19 per cent 











The International Association for testing materials, at 
the Stockholm Congress of 1897, declared it expedient 
that the members of the association resident in any 
one country organize themselves into a body for better | 
earrying out the purposes of the association and sim- | 
plifying watters of correspondence and finance. A | 
meeting was called for the purpose of effecting the or- | 
American section, at Philadelphia, | 
Henning, M. Am. Soe. M.E., | 
the association, has 








ganization of the 
on June 16. Mr. Gus C. 
and member of the council of 
been appointed the provisional American representa- | 
tive of the association. 


The cost of broken stone for building roads is not so 
great as many suppose, It can be bought at the | 
erushers for 40 cents per solid yard, and the railroad | 
will freight it forty miles or less at about 50 cents per | 
eubie yard, making a total of 90 cents ; but suppose we 
eall it $1. Then, if the roadbed is nine feet wide and 
the stone is piled on a foot deep, a cubie yard will cover 
three feet linear at a cost of $1, making one mile (1,760 | 
yards) cost as many dollars. But as only about nine | 
inches are necessary, one-fourth of this amount, or | 
$440, should be deducted, making the exact amount 
only $1,520, which is cheap enough for a first-class road, 
the material for which must be brought forty miles | 
by rail 

The U.S. 8. * Buffalo,’ formerly the Brazilian dyna- | 
mite cruiser * Nietheroy,” is at the Brooklyn Navy | 
Yard, to undergo extensive alterations. This vessel 
was originally * El Cid,” of the Morgan Line of steam 
ers, and she was built by the Cramps, of Philadelphia, ! 
about 1892. In October, 1803, she was bought by the 
Brazilian government and greatly strengthened in 
her decks and armed with a 15-inch dynamite gun, one | 
55-pounder and two 33-pounder rapid-fire guns, and 
eight 6-pounder and nine l-pounder Hotehkiss guns. 
The length of the ship over all is 406 feet ; draught, 23 
feet ; displacement, 4,666 tons ; coal bunker capacity, 
1,000 tons, and 2,000 tons more ean be carried in her | 
hold. The * Buffalo” will ‘be fitted with a 3 to 2-inch 
steel belt, and she will carry a main battery of ten 6- 
inch rapid-fire guns and a secondary battery of 3 and 6- 
pounders. She was designed by Mr. Horace See, M. 
Am. Soe. M.E., then with the Cramps, and her speed 
was 17'g knots per hour. 


An air compressing plant recently installed at the | 
Alaska - Treadwell Mine, Douglass Island, Alaska, in- | 
cludes what is said to be the largest Pelton water-wheel | 
in the world, says The Practical Eugineer. In this | 
installation a duplex Riedler compressor with 24-inch | 
eylinders is driven by a horizontal eross-compound 
condensing engine, with 24-inch and 36-inch eylinders 
and a 36-inch stroke. The steam cylinders are placed 
behind the air cylinders, and the piston rods are pro- 
vided with couplings. Instead of the usual flywheel, a 
Pelton water-wheel, built by the Pelton Water-wheel 
Company, of San Francisco, is mounted on the com- 
pressor shaft. It is 22 feet in diameter, weighs 25,000 | 
pounds, and will, when running under a head of 480} 
feet at its normal speed of 75 revolutions per minute, | 
develop 500 horse power delivering 28,000 cubie feat of 
free air per minute. The largest wheel previous to 
this is operated by the North Star Mining Company, 
Girass Valley, California, and is 18 feet 6 inches in diame- 
ter. When from any cause it becomes necessary to | 
shut off the water, the piston rods are connected ana 
the engine is started. 


Ironfounders are usually well aware that a certain loss 
is incurred in the melting of iron in a eupola; but 
there is little available data to guide them as to the 
average percentage that is lost. A careful furnaceman 
will always see that he puts in just a fair amount of | 
iron over and above what is required to fill the moulds; | 
and on the accuracy with whieh he judges the amount 
without undue waste, is the skill of the cupola man 
indicated. If he is using much serap of a nondescript | 
character, he will find it necessary to be more liberal in 
his allowance for waste. Mr. Thomas D. West has re 
cently made some experiments in the melting of sand 
and chill castings, as well as on those protected with 
various coatings, in order to ascertain with some de- 
gree of accuracy the loss of cast iron by oxidation; and 
he gives the result in a paperread before the Pittsburg 
Foundrymen’s Association. It was found that the sand 
castings oxidized in melting to a greater extent than 
either the protected or unprotected chill or sandless | 
castings. The average losses were : Sand iron, 5°8 per 
cent.; sandless iron, 3°4 per cenct.; chilled iron with lime 
wash, 3S per cent.; with graphite wash, 3-4 per cent.; 
with silicate of soda wash, 2°) per cent. 


Before the Congress of the Maritime Association, 
which met at Paris, in December last, under the presi 
dency of De Bussy, Laubeuf read an interesting paper | 
on the influence of the depth of water on the speed of 
vessels, Of the various experiments made in England 
by the cruisers ** Blake” and ** Blenheim,” in the United 
States by the ** Columbia,” ** Brooklyn,” ** Minneapo 
lis.” and “ New York.” and in Denmark by the torpedo 
boat * Mackrelen,” Laubeuf considered the latter as 
most instructive, because most complete. The depth 
varied in this instance between 14 feet and 50 feet, and 
the boat was steaming on an average at 14 knots; the 
speed was influenced to the extent of 45 knots. The 
eurves have sharp points and cross one another, show- 
ing that the depth of the water is, of course, not the 
only feature to be eonsidered. Laubeuf has given 
formule for the lowest depths, favorabie for certain | 
types of ships. He calculates, e. g., that the * Minue- | 
apolis” and “ New York” should have 115 feet of wa 
ter, which they eould not find near Brest and Cher- | 
bourg, for experiment il purposes He eonfirms peed 
observation made by Vechourtzow and also at Stokes 





Bay that sowe siall ships run faster in shallow water. | — 





MISCELLANEOUS NOTES. 


The number of factories in Russia has increased more 
than thirteen-fold from 1850 to 1890, and, in the same 
period, the value of manufactured products has in- 
creased more than one hundred-fold.—Uhland’s Wo- 
cbenscbrift. 

Dr. Auer von Welsbach has taken an Austrian patent 
for a filament for incandescent electric lamps. This 
filament consists of osmium, sowetimes alloyed with 
other metals of the platinum group, and in some cases 
an osmium or osmium alloy core receives a coating of 
thorium oxide.—Revue Industrielle. 


The largest map in the world is the Ordnance Survey 
map of England, containing over 108,000 sheets, and 
costing $1,000,000 a year for twenty years. The seale 
varies from 10 feet to 14 of an inch to the mile. The 
details are so minute that maps having a scale of 25 
inches ‘* show every hedge, fence, wall, building, and 
even every isolated tree in the country. The plans 
show not only the exact shape of every building, but 
every porch, area, doorstep, lamp post, railway, and 
fire plug.”—San Francisco Chronicle. 


The idea of utilizing the threads of the spider on a 
larger scale than is, or was, done by telescope makers 
is very old, but attempts have never been persevered in. 
About ten years ago a Madagascar missionary, Cam- 
boué, experimented with two kinds of spiders of that 
country. He seemed to be successful, but nothing 
further has been heard of his researches. In the pro- 
fessional school at Chalais-Meudon, we see from the 
Industrie Textile, spiders have now to spin for the ben- 
efit of the balloons which are used for scientific and 
military researches. The spiders are grouped in doz- 
ens before a reel which withdraws the delicate threads. 
One spider can give a thread from 20 vards to 40 yards 
in length, after which performance it is released. The 
threads are of a pinkish hue, and are washed to re- 
move the sticky surface layer. Eight threads have to 
be combined. The resulting texture is much lighter 
than ordinary silk of the same bulk, and strong cords 
for military balloons can no doubt be obtained in this 


| Way. 


In Hyg. Rdsch., E. Roth reports comparative experi- 


| ments made by Bernstein regarding the value of re- 
cently proposed meat substitutes. 


In order to meet 
the requirements, they must comply with the follow- 
ing conditions: 1. They must be soluble in water. 2. 
They must have an agreeable taste. 3. They must be 
well assimilated when taken in large quantities. 4. The 
price should be moderate. These requirements are 
met best by nutrose, which is completely soluble in 
water, of indifferent taste, particularly in soups, and 
assimilated more completely than meat in larger quan- 
tities. Peptone is easily soluble, but has a disagree- 
ble taste, and is, therefore, useless for most purposes. 
It can be taken only in small quantities. Somatose 
dissolves readily in water and has an agreeable taste, 
but can be borne only in small quantities. It is rather 
a stomachic than a food. Aleuronate, which is very 
much cheaper than all others, is insoluble in water, 
but has little taste, is well borne by the stomach, and 
is well suited as an addition to all kinds of bread and 
pastry.—Ph. Post. 

“It will not be very long, I think,” writes D. A. 
Tompkins, in The Cotton Planters’ Journal, ** before 
the manufacturing process will commence at the cotton 
gin. For making the coarse goods every condition at 
the South is favorable to the incorporation of the gin- 


| ning, spinning, and weaving processes into one contin- 


uous operation. By this means the baling of cotton for 
market will be eliminated from the process. The 
opening up of cotton in the picker rooms would also 
be eliminated. Many items of cost connected with the 
production of a bale at the ginnery, its transportation 
to a separate cotton factory and its manufacture at the 
factory would be eliminated by turning the cotton at 
once into cloth. The problem will come to be not alone 
how cheaply cotton can be produced on a farm, but 
how cheaply cloth may be made. The production of 
eotton and its manufacture into cloth may become so 
closely allied that the farmer will occupy the same re- 
lation to spinning and weaving that he now does to gin- 
ning. Ginning is no part of the business of farming. 
It is manofacturing. There is no reason why the pro- 
cess should stop with separating the lint from the seed. 
The same ously of skill that can gin cotton well can 
also spin and weave it well. If Southern people could 
be brought to the same degree of confidence in their 
own ability to spin and weave that exists with refer- 


}ence to ginning cotton, then the progress of manufac- 


tures would be much greater in many portions of the 
South. Yet it is a question whether ginning is not the 
wore difficult of the three operations.” 


The extent of the German colonial possessions and 
protectorates, including the recently leased territory in 
Kiao-chau Bay, is 2,600,000 square kilometers (1,615,- 
577 square miles). The German empire proper con- 
taius only 540,657 square kilometers (335,931 square 
miles), which is not much more than one-fifth of its 
colonial possessions. Togo, Kameroons, and Ger- 
man Southwest Africa contain together 874,189 square 
miles. German East Africa is nearly two-thirds as 
large as the last named, having 584,777 square miles. 

England's colonies and possessions embrace no less 
than 16,662,073 square miles, or wore than eighty-five 
times as much as the motherland. 

A comparative table of the extent and number of 

















inhabitants of the European colonial possessions 
shows : . 
| Extent. Population. 
| 
Country. |—— — a a 
Motherland.) Colonies | Mothertand.| Colonies. 
Sq. miles. | Sq. miles 
Great Britain 1,079 16,662,073 — 30,.825,/00 | 322,000,000 
France Woe 2.5115,000 38,520,000 
German Empire 2 1.615.577 58,325,000 7.450) 
ee 800.914 5,060,000 1e.275,000 
Holland.... 783,000 4,980,000 34,210,000 
| Spain.. eee , oe 7 67 406, 45 17,300,000 9,800,000 
} Italy oF 242,420 | 31,290,000 195,000 
Denmark (Faroe Isl 
ands, Iceland, and | 
Greenland) 15,289 86,614 2.175.000 130,000 





SELECTED FORMUL&. 


Preservation of Fruit Juices.—Express the juice of 
any fruit; filter and pour it into champagne Lot- 
tles; fill them up to the bend of the neeks; cork 
tightly and fasten the corks down with cord or wire. 
then put the bottles into a kettle ; set them on a doubie 
sheet of coarse paper, placed on the bottom of the ket- 
tle, and pack the bottles loosely in with hay or cloths: 
then fill the kettle up to the necks of the bottles with 
cold water ; place over a moderate fire and let it boi! for 
twenty minutes, then remove the kettle from the fire, 
allowing the bottles to remain in the kettle until the 
water becomes cold ; then seal the corks and pack the 
bottles sideways in a cool, dry cellar. Prepared in this 
way, they will keep in a perfect state for a very long 
time. Fruit pulps are preserved in precisely the same 
way, except that they have about an ounce of finely 
powdered sugar added for each bottle of pulp so put 
up.—Pharmaceutical Era. 

De Brevans, in ‘* Manufacture of Liquors and Pre. 
serves,” gives the following formulas : Juices of Huckle. 
berries, Barberries, Cherries, and Grapes.—Crush the 
fruit and pass the pulp through a horsehair sieve; 
erush the mare and unite and carry to the cellar. Af. 
ter twenty-four hours of fermentation filter and pre- 
serve. The juice of cherries is better when a mixture 
of black and red cherries is used. 

Orange and Lemon Juice.—Remove skin and seeds, 
erush the pulp and press, and mix with rye straw 
washed aan eut fine, to assist the separation of the 
juice. Clarify by repose, filter, and preserve. 

Quince, Apple, and Pear Juice.— Peel and rasp the 
fruit, taking care not to touch the seeds. Press the 
pulp, mixed with rye straw, washed and cut fine. Clar- 
ify oy repose, filter, and preserve. The quinces should 
be fully ripe. 

Raspberry Juice. — Crush the fruit and press the 
mare. The liquid is allowed to repose for one or two 
days, after which it is filtered. One-fifth of the weight 
of red cherries is sometimes added to the raspberries, 
Another process reported to have given excellent re. 
sults is this one: The clarified juice is heated to boiling 
in a copper vessel and then poured intoa dish. Mean- 
while the bottles are provided with stoppers, and are 
then gradually filled, a space of about two centimeters 
in the neck being left empty; some alcohol is then 
poured upon the hot liquid, and the bottle is quickly 
stoppered, the cork being further secured as the liquid 
cools, The alcohol which evaporates into the empty 
space is sufficient for the preservation of the juice, 
The juice of fresh herbs may be preserved in the same 
manner. This process seems to be an entirely unobjee- 
tionable one. It is generally believed that many of 
the fruit juices as found in the market are usually pre- 
served by means of antiseptics and anti-ferments, such 
as salicylic acid, borie acid, boroglyceride, sodium sul- 
phite, peroxide of hydrogen, formaldehyde, ete. 


Floor Wax.—Yellow wax dissolved in turpentine is 
one of the simplest forms of floor wax, and by many 


accounted the most satisfactory of all. A typical 
formula is the following : 
Yellow wax....... ee 
Oil of turpentine........ sAedesaresee We 


Dissolve the wax in the oil by the heat of a water 
bath. Apply the mixture to the floor by means of a 
brush, and after one or two hours, rub with a woolen 
eloth until polished. Combinations of soap, wax, and 
turpentine with caustic potash are used largely. These 
may be put up by druggists for retailing. The follow- 
ing are typical formulas : 


No. 1. 
PRE is nav rttccdedaan sedeateus 250 parts 
ater........ Ctaves coos es a6 . so * 
ee phd wecenees ore ety 
MEN cnscca senestcrsaceed um“ — = 
Oil of turpentine. ...... ee eer 660 ** 


The wax is added in thin shavings to 280 parts of 
water contained in a suitable vessel and heat is ap- 
plied until it melts ; then add the turpentine. Dissolve 
the potash and soap in 300 parts of water, and add the 
solution thus formed to the hot mixture of wax, turpen- 
tine, and water; then stir until cold. 

No. 2. 


Potash. ......- dgrtay Meaeeies soo cee Mpa 
, Sees és stpavebenngeeenae ME 
Yellow wax....... a ge a — = 
pT eee eeeters oes i te +e 


Dissolve the potash in the water, heat to boiling and 
add the wax, and finally the annatto to color. 
No. 3. 


Yellow wax....... seteouenevenennde 
Kerosene........ penekaee ReAZRTE WHERE, 

Dissolve the wax in the kerosene over a hot plate 
(not over open fire). The mixture while hot is spread 
on the floor in a thin layer. A thin layer of wax re 
mains after the kerosene evaporates and this is rubbed 
lightly with a cloth until the desired polish is ob- 
tained.—American Druggist. 

Printing Photographic Scenes upon Cotton Fabrics.— 
For a number of years a prize has been offered in 
Great Britain for a process whereby photographic pie 
tures can be transferred to cotton fabries. The prob- 
lem has not been altogether solved, but E. Kopp has 
made a material contribution thereto, which appeared 
in a recent number of The English Mechanic : 

Indigo salt was formerly sold in commerce as bisul- 
phite compound, but decomposed strongly, however, in 
diffused daylight ; even if stored in dark rooms, de 
composition set in aftera few months. Kopp, poe 
that cotton goods prepared with indigo salt, if exy 
to the light for some time before treatment with soda 
lye, do not show a nice blue effect, has based on this@ 
photographie process. He prepared the cotton fa 
with indigo sait, 7°5 grammes ; sodium bisulphite, 40° 
B., 0°01 liter; soda, 10 gramme; water, 40 ¢. cm; 
wax, ?, liter; gum water, 03 liter. Dry with exclusion 





of light, and the fabric is prepared for the photographie 
| printing. Expose the texture, according to the 
|seription of the cliché and the concentration of the 
| color, from one hour to one day tothe sun, The 
sign forms in yellow, passing more or less into dark 
brown. Develop with caustic soda lye of 15° B. at 

_ Cent, on the toulard, wash and dry. 
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“TELECTROSCOPE” AND THE PROBLEM| he had proved, bore the same relation to one another | produced in the selenium whose intensity depends upon 


OF ELECTRICAL VISION as those of light. But between this wonderful dis- | the brightness of the rays falling upon the ‘cell. 

2 —~. senna covery and the solution of the problem of electrical | These impulses, being conducted to a distant receiving- 

Fi: some weeks past rumors have been rife that an| vision there yawned an abyss which was yet to be/station, are there transformed again into light. The 

apperatus has been invented in Europe by means of | bridged. ‘ | rays which fall upon the selenium are first separated 

wh events could be seen which were taking place Fifteen years ago rumors came from America that | into points of light by oscillating mirrors in the trans- 

miles away. Periodicals both at home and abroad | ** telegraphic vision ” was a possibility, but the reports | mitting station. Similar mirrors in the receiving sta- 

have naturally discussed at some length the wonder- far exaggerated the true importance of the discovery. | tion vibrate synchronously with the mirrors of the 

ful results said to have been obtained and have pub-| It is now stated on good authority that the apparatus | transmitting station and reproduce the image of the 
lishet extended biographies of the inventor, Jan Szeze- | lately constructed by Jan Szezepanik conducts light | object. 

panik. Upto the present time, however, the * telee-| undulations by means of wires, transforms them into| Of the accompanying illustrations, Fig. 1 represents 


























MODEL OF JAN SZCZEPANIK’S TELECTROSCOPE. 


troscope,” as the apparatus has been named, has been 
deseribed only in its essential structure and operation. 
Not until his apparatus has been exhibited at the 
Paris Exposition of 1900 will the inventor divulge any 
further details regarding the construction of several 
important features. Meager as the information which 
has been published abroad may be, enough has, how- 
ever, been gleaned from foreign sonrces to enlighten 
us on the principal portions of the apparatus. If the 
inventor adheres to his original intention of giving 
out no further information, we must, perforce, content 
ourselves with the little that has been vouchsafed us. 
Therefore, until 1900 the public will not be inelined to 
take very seriously the claims put forward by the 
young inventor, as a public demonstration of the work- 
ings of the apparatus must be made before the rather 
vague description now published will be accepted. 
The subject, however, is of interest from a speculative 
point of view. 

Even before the invention of the telephone, inventors 
had dreamed of converting light waves into electric 


electricity at any desired place, and makes them visible 
to a human eye. 

This wonderful feat has been accomplished with the 
assistance of an element but little known outside 
of the chemical laboratory, and called by physicists 
** selenium.” 

Selenium was discovered in 1817 by Berzelius, and, 
like gold and other rare metals, is found rarely in large 
masses as a pure ore, It is, however, widely distributed 
in sinall quantities as a constituent of numerous sub- 
stances. In many industrial processes it is obtained as 
a by-product, and is formed, for example, in the lead 
retorts of sulphurie acid works as selenic acid, from 
which, by chemical means, the pure selenium is ob- 
tained. In its chemical and physical properties, selen- 
ium bears a striking similarity to sulphur, and, like the 


the original substance may be the same, the molecular 
arrangement is such as to impart different properties 
to the element. 



























































Fie. 4. 














umpulses and of transforming these impulses again 
into light waves at some distant station. But the diffi- 
cult problems presented in devising satisfactory ap- | 
auratus have repeatedly baffled the efforts of our most 
earned scientists, Hertz, it is trae, had proved experi 

mentally that electrical phenomena are influenced by 
light in Various ways, and that optical phenomena are 
influenced by electricity and magnetism. What is of 


more lnportance, however, Hertz discovered that the 
Waves of elecr 


Fie. 5. 


count of its bluish-gray sheen, has received the name | 
of ** metallic selenium,” possesses the remarkable pro- | 
perty of conducting electricity with a facility that | 
varies with the intensity of the light that falls upon | 
the material. Upon this remarkable property are based 
allattempts at devising apparatus for electrical vision, 
attempts which were first begun by Bakewell in 1847. | 
The discovery of Szezepanik, in brief, consists in| 


lallowing the rays emanating from an object to fall 
‘ity and of magnetism, whose existence | upon a “cell” of selenium. Electric impulses will be | ously, they are connected to a battery, B', and to an 


latter, oceurs in various allotropic forms, i. e., although | net, 2°, 


One of these allotropie modifications, which, on ac-! prism, p, is fastened and so 


| the transmitting and receiving stations ; Fig. 2 is one 
| of the oscillating mirrors ; Fig. 3 the electro-magnets 
| controlling the oscillations of the mirrors; Figs. 4 and 
|5 are plan and sectional views of the selenium cell ; 
| Figs. 6 to 9 represent various methods of analyzing the 
| image to be transmitted. 
| Each of the four mirrors, a. has a surface of great 
purity and reflecting power. With the exception of a 
single fine line, these mirrors are covered with an 
opaque substance. Each mirror is fastened to an iron 
aa b, constituting the armature of an electro-mag- 
net, Z, and turning about an axis,c. By the attrac- 
tion of the armature, b, the mirrors, a, are turned on 
their axes, and, consequently, new lines of the object are 
constantly reflected. If the second vertical mirror, a, 
controlled by the electro-magnet, Z', be wounted upon 
its armature, b', so that the reflecting lines of the two 
| mirrors shall be perpendicular tu each other, then at a 
certain position but a single point of the reflected line 
of the first mixror will appear on the second mirror. 
Only the beam corresponding to this point is reflected 
| by the second mirror. If the two mirrors turn upon 
their axes, then, after double reflection, rays of 
light from various points of the object will fall in quick 
succession in an opening, 0, of the screen, w, of the 
transmitting apparatus, A. In order to illustrate how 
the various points of light are produced, let us sup- 
pose that the first mirror, a, of the transmitting ap- 
paratus oscillates in the direction of the abscissa, a, In 
Figs. 6 to 9, and that the vertical mirror, a, of the 
transmitting apparatus swings in the direction of the 
ordinate, y. The resultant of these two directions must 
be the line, A. 
On a plate behind the opening, 0, in the sereen, 7, 
lare mounted several selenium “cells,” s. One cell 
| would not respond with sufficient rapidity to the rays 
|of light. A clockwork mechanism keeps the plate in 
constant rotation, offering new cells to the reflected 
| pencils of light. These ‘cells ” are connected as shown 
| to wires, L, of the battery, B, so that the electrical im- 
pulses produced may be conducted to an electro-mag- 
in the receiving apparatus, A'. Current ts 
shunted from the circuit, J, to illuminate an incan- 
descent lamp, 2, in the receiving apparatus. To the 
armature of the electro-magnet, 2°, of the receiver, a 
i situated that the rays 
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Fia. 3. 
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Fig. &. Fig. 9. 


which are refracted by it shall pass through an open- 
ing, o', in the screen, 7, of the receiving apparatus, A‘. 
Lined wirrors similar to those of the transmitting ap- 
paratus are attached to the armatures of the electro- 
magnets, Zand #', and turn upon the axes, «, of their 
respective magnets. 

In order that the mirrors, a attached to the arma- 
tures, b, of the electro-magnets, £, of both the receiving 
and the transmitting apparatus, shall swing synehron- 
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interrupter, M 
secured to the armatures, 6', of 
EB’, of both the transmitting and the reeeiving stations 
shall also perform their oscillations in equal times, they 


too are connected with an interrupter, JP, in the man 


ner shown in Pig. 1. The interrupter, M’, is connected 
to the battery, B’, and to the electro-magnets, Z', as 


indicated in Fig. 1 

A ray of light coming from the image, G, of an object, 
the image being produced by a lens, falls upon the rap 
idly oseillating lined mirror, a, and is then reflected to 
the similarly lined vertical mirror, a, attached to the 
armature, }', of the electro-magnet, 2 As before men 
tioned, the reflecting lines of these two mirrors are per 
pendicular to each other ; consequently, only a beam 
ceorrespouding to the single point of light from this par 
ticular ray will pass through the opening,o, in the screen, 
w. The selenium, s, will be eleetrically excited in con 
sequence of the ray produced by the reflected point of 
light falling upon it. Acurrent will be generated, whose 
intensity depends upon the brightness of the ray pro 
dueed by the point of light which has just fallen upon 
the selenium. The electrical current thus excited is 
conducted through the wires, 1, to the electro-magnet, 
EE’, of the receiving apparatus. Since the selenium, s, 
is sensitive not only to light but also to color, it follows 
that the current produced in the “cells” by a certain 
color causes the armature of the electro-magnet, 2’, to 
be attracted with a force that varies as the intensity of 
the current excited in the selenium, Consequently, the 





prisin, p, attached to the armature of the electro-mag- 
net, #®, will move to a greater or less distance, depend 


falling 


ing upon the brightuess and color of the ray 
there 


upon The prism, p, is 
fore so mounted, that of the light 


the selenium cell S 


collly trou the lu 


FOURTH 


eandescent lamp. 7, and analyzed by the prism, p, only 


that ray can pass through the opening, o', whieh coin 
cides in color with the rav at that moment iluminating 
the selenium cell ‘ The rav whieh then emerges 
from the opening, o', in the sereen, 7, falls upon the 


mirrors, @, and together with the ravs immediately fol 
lowing it produces a ect image of the original 
image, at G. Exactly how this perfect image is pro 
duced requires a few words of explanation 

The retina of the human eve PoOssesses the peculiarity 
of being sensitive ft t impression, even after the 
light has been extinguished, and for this 
that the unusually rapid vibrations of the 


pert 


>a tturh 
source of 


reason it is 


mirrors are perceived by our consciousness simul 
taneously and call forth an image, the exact reproduc 
tion of that transmitted from the first station. We 
have all seen how a spark on the end of a mateh when 


rapidly swung in a circle produces the impression of a 
ring of light. In an exactly similar manner, the rapidly 
g points of light falling from the object upon 
the mirrors apparently produce an image of the original 
The question then naturally arises ; Is it 
sible to oscillate the mirrors with sufficient rapidity to 
produce a series of points which, following one another 
with such rapidity, will cause a picture of the object to 

he mechanies and elec 
iced nowadays, have made it possible to 
to oscillate with sueh rapidity and 
thousand vibrations can be per 


succeed! 


object pos 


be seen at G sciences of 
tricity as prac 
cause the mirrors 
precision, that several 
formed in a single second 

Sinee the mirrors 
each other, the number of 
selenium in the transmitter will be equal to the pro 


ixes perpendicular to 


swing on 
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In order that the vertical mirrors, a, | duet of the number of oscillations performed by the 
the electro-mwagnets, | two mirrors. 


If, for example, each mirror swings on 
its axis only 100 times in a second, then 10,000 points of 
light will in a like period tall upon the selenium, and 
be transmitted. As a matter of fact, the image points 
may number hundreds of thousands or even millions. 
So rapid are the oscillations of the mirrors that the 
tenth part of a second is sufficient to analyze the image 
of an object in the transmitter and to render it visible 
at the receiving station It is therefore possible to 
transmit a continuous action, such as a theater per 
formance, over the wires of the teleetroscope, since the 
pictures received follow one another so rapidly as to 


| produce the impression of a moving image, Just as the 


numerous separate pictures of a chronophotographic 
apparatus reproduce past actions 

Of the future possibilities of the teleetroscope. but 
little can be said as yet. That it will have a great com 
mercial value cannot be doul#ted for a moment. The 
transmission of long newspaper messages would, for 
exatuple, be considerably facilitated, It would only be 
necessary for a correspondent to write his dispateh on 
ordinary paper and to hold it before the trausmitting 
apparatus. <A silver bromide plate properly placed in 
the receiving apparatus will photograph the message, 
and thus save the vast amount of time ordinarily con 
sumed by telegraphing. 

For a portion of our information we are indebted to 
Die Illustrirte Zeitung 
CRUISER “G”" OF THE 
GERMAN NAVY. 


A VESSEL is now being constructed at Krupp’s Ger 
mania Dock, at Kiel, which is worthy of note as being 
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CLASS CRUISER “G” POR THE GERMAN 
‘the first of the ernisers assigned to foreign stations 
that has been built without anv provision for sails, 
and therefore of a type heretofore unknown in the 


(iermman navy Aside from the little gunboats, which 
are also adapted to navigate the rivers for some dis 
into the interior of the different countries, the 
heretofore used by Germany at her foreign 
were the smallest in her navy. They de 
pended to a certain extent on their sails, and were, 
consequently, far behind the times in regard to speed 
as well as to armament, so it was deeided that an im- 
proved and enlarged type of vessel must be provided 
at onee for this braneh of the As sails 
were to be abolished on the new vessel, it became neces- 
sary to prov ide stronger engines, greater coal-earrving 
eapacity and increased dimensions. The displacement 
of the new vessel will be 2,600 tons, while that of the 
old ones is only 1.600: the length of the cruisers will 
it was 249 feet 4 inches); the 


Terrie 
erTruisenrs 


stations 


service 


now be 328 feet (formerly 





beam 38 % inches (32 feet 9 inches), and the 
dranght 1 ‘t 8 inches (formerly 14 feet 5 inches) 
The horse power has been more than doubled, hav 


ing been heretofore only 2.900 and being now 6.000, so 
that the new boat will have a speed of about 20 miles 
an hour, while the speed of the old ones was only 16 
tiles On aceount of the inereased coal-carrying 
capacity, the radius of action is considerably greater 
than formerly 

The steel hull of the new vessels will be provided 
with a covering of wooden planks, and over this there 
will be a coating of Muntz’s metal to prevent fouling 


points projected on the| Cork will be used on the inside of the bull. 


For the armament only rapid-loading guns will be 
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used, including fourteen revolving cannon, eight ma 
chine guns, and ten rapid-fire guns of 4-inch caliber 
The old vessels have only fourteen guns, half of the: 
being revolving cannon and the other half rapid-tire 
guns. The new cruiser will have three torpedo tubes 
the old ones have only two. The use of armor for the 
deck and the conning tower marks a decided improv: 
ment in the new cruiser over the old ones, As no sails 
will be employed, only signaling masts will be pro 
vided. In the coustruction of the cabins the use of 
wood has been avoided as much as possible. The crew 
will consist of 190 men, against 160 men for the old 
cruisers. The entire cost of the new cruiser, which will 
be ready for service in 1899, will be about $52,000 
lllustrirte Zeitung. 


“THE ENGINEER'S” REPORT ON THE 
DESTRUCTION OF THE SPANISH FLEET. 
THE end has come not only to Admiral Cervera’s 

operations, but to the actual existence of lus ships 
Like Francis the First at Pavia, he may say, ** All has 
been lost, all except honor.” ‘This sentence, indeed, is, 
perhaps, more true of the Spanish fleet than of the 
French army, of which it was spoken, for in the case of 
this fleet it includes not only the actual loss of the 
ships, but the loss of conditions on which efficiency 
depends, and the loss of judgment, almost of common 
sense. This is not being wise after the event. In our 
}number of June 3 we expressed our wonder at the fail 
ure of Spain to use her one formidable element, her 
body of swift powerful cruisers, to some purpose, 
First, we wondered at their separation. ‘This rendered 
them almost useless for fighting in the West Lnudies. 
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We pointed out, however, that there was a time when 
Cervera’s fleet or division was so placed that, had he 
gone to the Philippines, he had some days’ clear start 
of anything that could come from America, and that 
he had abundant strength either to drive away or to 
defeat Admiral Dewey. We pointed out that, instead 
of this, he had shut himself inside a harbor, round 
which naturally gathered a sufficient force of American 
warships to erush him if he should come out. We sug: 
gested that difficulty in procuring coal may have erip- 
pled his action, but one feature stood clear throughout 
on whieh depended all that he could do—namely, the 
peculiar combination of speed with a considerable 
measure of strength which belonged to the Spanish 
cruisers. It was even possible that the fleet, after it 
was shut up, might eseape, for it might slip out and 
run the gauntlet of the American fleet's fire. Writing 
to-day, we confess that we ean hardly account for the 
gallant attempt made to break out having had absolute 
ly no promise of success from the commencement. It is 
difficult to believe that the American ships could have 
remained under full steam habitually ; yet it is clear 
that they were so when the Spanish fleet came out, for 
we read that “in a few seconds the American fleet was 
in motion.” Had their fires been banked, it would have 
been more like three-quarters of an hour before full 
steam could have been got, and the Spanish ships 
should by that time have secured a considerable start. 
Let us, however, look at what happened. Inside the 
harbor of Santiago de Cuba lay Admiral Cervera with 
four armored cruisers, the ‘** Cristobal Colon,” the 
‘**Oquendo,” the “ Vizeaya,” and the ‘‘Infanta Maria 
| Teress .” Outside lay Admiral Sampson with the maim 











ott 








hia 
iber 
het 


D 
ET 

yeras 
ships 
I has 
~cl, is, 
f the 
ase of 
f the 
‘eney 
BPdnieoth 
our 
e tail 
it, her 
rprone 
cle red 


Lidies. 








me when 
_ had he 
ear start 
and that 
vay or to 
+, instead 
wr, round 
American 
We sug- 
mave crip 
roughout 
mely, the 
siderable 

Spanish 
t, after it 
yout and 

Writing 
t for the 
absolute 
ont. Itis 
muld have 
it is clear 
e out, for 
fleet was 
ould have 
wfore full 
iish ships 
ble start. 
Inside the 
vera with 
lon,” the 
nta Maria 
1 the main 





Jury 30, 1898. 


strength of the entire United States navy, including 
the battleships ** Lowa,” ** Indiana,” ** Massachusetts,” 
“Oregon,” and “Texas,” and the powerful armored 


cruisers “ Brooklyn” and ** New York,” besides other | 
vessels of less importance, Admiral Cervera’s dash to} 


get out, then, meant the attempt to run four cruisers | 


through the assembled battleships of the United States 
navy. One chance, and only one he had. ‘The United 
States ships, not being able to keep up fall steam for 
suecessive Weeks, ought to be caught with banked | 
fires, 2nd thus if he could run the gauntlet of their bat | 


might easily obtain, as we have said, some 
miles start of chem. His speed in theory exceeded that 
of the great battleships by three Knots or more. The 
“ Brooklyn” and ** New York,” it is true, had one Knot 
higher speed than the Spanish ships; but could they 
alone, or with support only from some possible United 
States unarmored cruiser, overhaul and defeat the four 
Spanish armored cruisers? Only, we think, if the lat- 
ter had been heavily injured in passing through the 
lime of battleships. So far as we understand it, this 
was the position of matters when Admiral Cervera 
made his gallant but ill-fated dash out of the harbor. 
At the moment chosen one circumstance favored the 
attempt Admirai Sampson with one of the two swift 
ships, the “New York,” was away from the mouth of 
the harbor. Everything, then, depended on the state 
of readiness in which the terrible battleships were 
found \ bold rush, if it could be made absolutely 
without warning, might succeed. No vessel, in theory, 
could be better suited to attempt it than these unusu- 
ally swift and powerful Spanish cruisers. At the mo- 
ment that Admiral Cervera led the way in the ** Cristo- 
bal Colon.” supported by the guns of Fort Morro, 
especially if he believed that he was taking the Ameri 
eans by surprise, he may well have had hope of sue 
cess; but such hope must have been almost extinguish 
ed inafew minutes. So instantly did the United States | 
battleships fire and move that we must conelude that 
if, as they say, they were taken by surprise, they were | 
enough to have steam up for some other 
Beating to quarters and getting up steam | 
could not be accomplished in “a few seeonds.” Surely | 
such a eondition of readiness as these words argue 
must have been apparent to the Spanish in Santiago | 
had they kept a tolerably sharp lookout, In a few 
seconds, however, we are told the © Indiana” closed on 
the * Cristobal Colon ;” nevertheless, the latter gallant 
ly passed her, rounding and delivering a broadside, 
only to come under the fire of the * lowa”™ and ** Texas,” 
and, lastly, the “Oregon” and ** Massachusetts,” while 
the * Indiana” first, and then also the ** Brooklyn” and 
“Texas,” attacked the ** Oquendo,” which immediately 
followed the * Cristobal Colon.” The * Vizeaya™ next 
emerged and followed the ‘Cristobal Colon” and 
“Oquendo” westward. The “ lowa™ now steamed 
with the “Oquendo,” and the * Indiana” with the 
“Vizeava.” Not a word is said as to the “Infanta 
Maria Teresa’ coming out at all in any of the accounts, 
except the bare fact that she with the others had been 
forced on shore and burnt, as stated in General Shaft- 
er’s and Admiral Sampson's telegrams. 

The thick armor of the Spanish cruisers stood them 
in good stead, for it may be seen that it enabled them 
todo all that ought to have been necessary to escape, 
had a real surprise been effected The chances of 
escape, however, were greatly decreased now that the 
United States battleships were actually ranning with 
them. ‘True, had all been in good order, the Spanish 
ships should leave them behind at the rate of three 
miles an hour, but even so, it was to be feared that in 
this process the American fire would eripple their 
Probably, however, the Spanish speed, like } 
everything else Spanish, had to be terribly discounted. 
We have, indeed, recently heard on good authority 
that some of the bottoms of their ships were in a state 
that baffles deseription, so that it is probable that the 
American battleships were actually swifter than their 
prey, for this was what it had come to. We have 
noticed the defieieney of quick-fire guns in American 
battleships, and we think that the faet that the Span 
ish cruisers passed them with so little damage points 
the moral to this deficieney ; but under the conditions | 
we have before us, the destruction of the Spanish 
cruisers could only be a matter of time; the process 
might be faster or slower, but could hardly fail to be 
sure. ‘Phe “Cristobal Colon” was the strongest and 
most modern Spanish ship, consequently, although 
she led the way into the zone of danger, she made by 
far the best struggle to eseape. As the vessels steamed 
along the coast to the west, the * Oquendo ” turned 
despairingly into a small bay five miles to the west of 
Santiago, and the “ Vizeaya™ followed her. The 
* Indiana” and ** Lowa” elosed in upon them and set 
the “ Vizeaya” on fire, and then appeared to have 
pursued the “ Cristobal Colon,” in which Admiral Cer- | 
vera still raced with the * Brooklyn” and ** Oregon” 

arace which ended in 3,000 yards by the * Cristo- | 
bal Colon” running on to the rocks, being then on fire. | 

The capture of half the Spanish war-vessels is to | 
Spain what Sedan and Metz were to France in the 
Franeo-German war. In each case a persistent in 
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purpose 





speed 


fatuated rush was made into a trap, which was ob 
vious to lookers-on—a rush which was without benefit 
to Metz, and equally without benefit to Santiago. 
Here we have not only superior strength, but supplies, 
foresight, efficiency, information and good gunnery, 
all on the side of the American navy. The Americans 
ust, We think, have had at least some inkling of what 
Was likely to come, or if not, were «ander steam for 
some other reason, and must have shown evidences of 
it. To this the Spanish seem to have been blind. 
The Americans had coal, of which there is reason to 
question if the Spanish were not short. The American | 
ships seem to have maintained actually higher speed 
than the Spanish. Their fire was sufficiently well 
aimed to tell, while the whole of the Spanish fire | 
Seetis to have been wasted. Even the Chinese ‘at | 
Yalu produced much greater effect with their unsuit 

able solid steel shot than the Spanish guns on this 
oceasion, This suggests a ghastly possibility. Did 
the Spanish fire blank. owing to the absenee of pro- 
Jectiles? Some shot they doubtless haa; even the 
splashes proved this, but they may have been very 
few. One killed and two wounded is the reported | 
American loss. Admiral Cervera and those nuder him | 
have fought like gallant Spanish gentlemen, but we 
cannot say that the Spanish fleet has acted like a fleet 
of the end of the nineteenth century. — Engineer. 
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A NEW PYROGRAPH. 


THERE are already a large number of pyrographs, 
but all of them present a certain number of incon- 
veniences, among which is the odor of benzine and 
smoke which they constantly emit. We illustrate 
herewith, from La Nature, a new form of the ap 
paratas in which ether is employed, and in the use of 
which no danger is to be feared if certain precautions 
are observed 

The apparatus consists of a tube six inches in length 
and about half an ineb in diameter provided at its 
lower extremity with a screw cap and a small support. 
At the opposite extremity there is placed a bent rod 











A NEW PYROGRAPH. 


| to which the drawing point is fixed by means of a 


screw. 

In the center of the apparatus there is a valve regu- 
latable from the exterior by means of a large screw 
with a milled head. This serew is provided with a 
noteh which limits its travel through the intermedium 
of a elick. Upon the top of the screw are the two 
letters, A and Z. In order to open the valve, the 
regulating serew is turned from left to right, so as to 
bring the letter A near the stopping point. In order 
to close it, the serew is turned from right to left until 
the letter Z touches the stopping point. The apparatus 
should constantly rest upon the small support at the 
extremity, so as to make the regulating screw point 
upward. 

For the formation of the combustible gas and for 
heating the rod, sulphuric ether, that may be procured 
at any drug store, is employed. This liquid, which is 
very inflammable, demands the same precautions as 
benzine. 
vicinity of an exposed flaure. In a closed receptacle, 
however, no danger is to be feared from it. In order 
to fill the apparatus, the cap is unscrewed and the con 
tents of the graduate (which should be filled only up 
to the proper mark) are poured in, The odor of the 
ether, which is not disagreeable, although quite in 
tense, and which puts itself in evidence on this oe 
casion, disappears completely during the work. More 
over, the odor is in nowise injurious to the health. 

At this moment, the regulating serew must be turned 
to the left in order that the letter Z shall come against 


AMERICAN SUPPLEMENT, No. 





‘during the work is seareely observable. 
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the stop. In order to expedite the formation of gas, 
the apparatus is held for a few seconds over a spirit 
lamp with the regulating valve turned upward, At 
the end of a few seconds the regulating screw is turned, 
and the jet of gas coming from the extremity of the 
drawing point is lighted. After this the flame is regnu- 
lated, and, since the rod is adjustable in its sheath, it 
may be so turned that it shall be struck at right angles 
by the flame, which varies in size according to the posi 
tion of the regulating serew, and consequently heats 
the rod to a greater or less degree. After such prepara 
tions, Which consume a few minutes, it is possible to 
work for two consecutive hours at an expense of a 
fraction of a cent for ether. The vapors disengage 
themselves constantly and feed the small flame, which 
It is only dur 
ing very violent movements and when the apparatus 
is shaken that the flame dances momentarily. The 
heat, which is always uniform, periits of a sure and 
sharp execution of the design upon all materials, even 
upon leather. 

With this pyrograph, it is possible to draw the finest 
and most delicate lines, and there is no danger of burn- 
ing holes in the material. Since the left hand is free, 
the object to be ornamented can be turned and directed 
at will according to the requirements of the work. If 
it is desired to extinguish the flame after the drawing 
is finished, the valve is closed by turning the regulat- 


ing screw, and the apparatus is placed upon its support 





It should therefore not be poured out in the | 


in order that it may preserve the same position that it 
had while the work was in progress. 

The box of the pyrograph contains a spirit lamp, a 
graduate, and five different drawing points that are 
easily interchangeable and permit of operating on 
wide surfaces and forming regular stars, double lines, 
dots, and other figures, 


AMMONIA ABSORPTION REFRIGERATING 
MACHINE. 


THOUGH, as pointed out by Prof. Ewing in his Cantor 
lectures on Mechanical Refrigeration, an absorption 
ice-making machine has necessarily a lower theoretical 
efficiency than a good compression machine, the former 
ean, nevertheless, do very excellent work, and is 
especially useful in cases in which it is necessary to 
work at varying rates of refrigeration. Owing to the 
elasticity of the system in this regard, machines of the 
absorption class were adopted in the plant for the 
house-to-house distribution of cold erected some years 
since at St. Louis, U. S. A. A fine machine of this 
type constructed by the Société Anonyme des Ateliers 
de Construction de J. J. Gilain, at Tirlemont, Belgium, 
was exhibited at the recent Brussels Exhibition, and 
was awarded a silver medal by the jurors. This machine 
is illustrated herewith, and is constructed on the 
* Vallicély system,” the peculiarity of which is the use 
of a pump worked by the ammonia vapors themselves, 
instead of from an independent source of power, for 
pumping back the ammoniacal liquors from the re- 
generator into the boiler. 

The general working of machines of this class is well 
known, but it may be useful to shortly recapitulate 
here the cycle of operations through which the work- 
ing fluid passes. A boiler containing strong ammonia 
eal liquors is heated, and the ammonia driven off. The 
gas on leaving the boiler passes through a series of 
coils, surrounded by cooling water, and on its tempera 
ture being thus reduced it condenses to a liquid form, 
the latent heat liberated in the process being earried 
away by the cooling water. The liquetied gas is then 
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passed through an adjustable eock into the refrigerator, 
when it, the pressure being reduced, evaporates again, 

the latent heat taken up being obtained from the brine | 
surrounding the refrigerator coils. This brine is thus} 
greatly reduced in temperature, and can be used for 
ice making and similar purposes. On leaving the re 

frigerator the gas enters the regenerator, where it is re- | 
absorbed by weak ammoniacal liquor drawn from the | 
boiler. There being an evolution of heat aecompany- | 
ing this absorption, it is necessary 





to keep down the | 
temperature by means of a liberal supply of cooling | 
water. The water from the regenerator having been 
thus reeharged with ammonia, is pumped back into the 
boiler, where the same cycle of operations Is recom 
menced. Usually this pump is independently driven 
by some outside source of power ; but in the Vallicély 
machines it is driven by the ammoniacal vapors them 
selves on their passage from the refrigerator to the re 
grenerator. 

In the machine shown in our illustration the boiler 
is steam heated, and is worked at a pressure of from 
113 pounds to 128 pounds per square inch ; while the 
pressure on the refrigerator side, from which the pump 
is worked, is but 7°1 pounds per square inch, so that 
there is no difficulty in obtaining tight joints and pack 
ing on the driving cylinder. The steam required for 
heating the boiler is stated by the makers to be 1 
pound per 2'5 pounds of ice produced from water 
originally at 53°6° F., while from water at 68 F. 1 
pound of steam will produce 2 pounds of ice. It is 
claimed that these results can be obtained in everyday 
operation of the plant. As already stated, the special 
feature of the machine illustrated is the use of a feed 
pump driven by the ammonia vapor itself. As one 
result of this, it is claimed that the plant requires very 
much less attention, as the feeding of the boiler from 
the regenerator is automatically adjusted to the amount 
of refrigeration effected. In order to avoid freezing of 
lubricants, ete., in the driving cylinder, the gas enter 
ing the same from the refrigerator is first passed through 
a rebeater kept warm by circulating water coming 
from the cooling coils in which the ammonia was 
originally liquefied.— Engineering 


ELECTRIC MOTORS 
WITH FLEXIBLE 


PORTABLE 
PRESS, 


“ANGLIAN” 
AND DRILL 
SHAFT 

IN the illustrations we show the ** Anglian ” portable 
electric motors and drill press with flexible shaft, the 
sole agents for which are Messrs. Selig, Sonnenthal & 

Company, engineers, 85 Queen Victoria Street, and 

Lambeth Hill, London, E. C. This combination was 

constructed in the first instance for drilling in ships’ 

decks ; but has since been much in demand for drilling 
and tapping in all cases where hand labor has been 








hitherto employed; and wherever it is desirable, on 
account of weight or position of the work, to take the 
tool to the latter, instead of taking the work to the 
tool, it is claimed that a great savingis effected. The 
motor is wholly ironelad and therefore proof against 

water and dust, and will stand such rough usage as is | 
usually received by this class of machine. The arma- | 
ture shaft runs at 1350 revolutions per minute, and 
change wheels are provided whereby the speed of the 
power shaft is reduced to the ratio of 6, 3°6 and 2°5 to 
I, so as to suit the size of hole which is being drilled 
or tapped. The lubrication throughout is automatic, 
so that the machine will run for weeks without any at 
tention in this respect. On the iron case are fixed | 








|of drawing sectional rock, wall, and water. 


a starting switch and an electric cable socket with 
20 yards of flexible cable. The starting winding 


of the motor is suitable for circuits of 100 to 110 
volts; but this may be altered at a slight extra cost. 


Fig. 1 shows the application of the apparatus for ship- 
building and repairing; Fig. 2, for water tube boiler 
maker:, showing flexible shaft combined with Yarrow’s 
tube expander at work on a water tube boiler ; Fig. 3, 
for engine or locomotive makers; and Fig. 4, for 
bridge building. The application of these electric 
drill motors will also be found very suitable for track 
drilling, wherever it is desirable to perform the work 
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STANDARD CONVENTIONAL 
outside the shop, on the track or in the yard, for drill 
ing rails or girders. Weare indebted to The Steamsiip 
for the cuts and particulars. 


NEW SYSTEM OF CONVENTIONAL 
SECTIONING. 

Owr engraving illustrates a set of conventional sec 
tions prepared originally for use in the Sibley College 
of Mechanical Engineering, of Cornell University 
They were prepared by Mr. J. 8. Read, in charge of 
mechanical drawing and locomotive design in this in 
stitution. Ourengraving is made from his new book 
entitled,** A Course in Mechanical Drawing,” which has 
just been published by John Wiley & Sons. It is, of 
eourse, not intended that the sections should be used 
on either rough or hurried drawings, but they will be 
useful in all cases where well finished and artistic draw 
Fig. 1 shows a conventional method 
When no 
color is to be used, as in tracings for blue print making, 
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ings are required, 
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Re a 
| the roeKs are shaded with India ink and no color is used, 
No. 175 Gillott pen is recommended. For colored 
drawing the groundwork is made of gamboge or burnt 
umber, and the water is represented by a wash of Prusg- 
sian blue. No. 2 shows a conventional method of re. 
presenting marble. The whole section is thoroughly 
wet, and then each stone is streaked with Payne's 
|gray. Building stone is shown in the opposite corner 
;and is made with a light wash of Payne’s gray, the 
shading being added with ruling and writing pens, 
| Fig. 8 shows the method of representing earth. The 
‘body is made by washing with India ink and neutral 
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FOR 


SECTIONS 


tint with India ink in irregular penned lines. Our en. 
graving shows four kinds of timber. No. 3 is chestnut 
and is made by a ground wash of gamboge with a little 
ermuson lake and burnt umber. The colors for grain- 
ing in the sections of the chamber should be crimson 
and consist of burnt umber, Payne’s gray and crimson 
lake in equal but sufficient quantity to make a eon 
trast with the ground color. Fig. 5 shows black wal- 
nut, and consists of a ground of Payne’s gray, burnt 
umber, and crimson lake in equal quantity, using the 
same mixture with the addition of some burnt umber 
for the graining. 

Fig. 6 shows hard pine. It is colored with a light 
wash of crimson lake, burnt umber, and gamboge and 
|in equal parts with a graining mixture of crimson lake 

and burnt umber. Woods in general are shown in Fig, 
4, which should be colored with a light wash of burnt 
Sienna and grained with a writing pen and a dark 
|mixture of burnt sienna and Indiaink. The other see 
| tions are solid wash colors and do not eall for special 
}comment. Various other conventional sections are 
| clearly shown in the engraving. 
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THE WERNER MOTOCYCLE. 

Auto MOBLLISM is daily assuming a greater develop- 
ment, ,ud the manufacturers of gasoline carriages are 
searce!y able to supply their orders, On the day npon 
which prices become lower we shall see the number of 


scorcliers increase in large proportions, since, at present, 
the relatively large sum that has to be expended for 
the purchase of a carriage is in most cases the only 
thing that proves a drawback to the amateur. When 
the De Dion-Bouton tricycle made its appearance, it 
immediately met with extraordinary success. The fact 
was overlooked that there was anything selfish in a 
vehicle to seat but a single person, and the acquisition 
was made of it. There were doubtless households in 
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they desire to sustain. Our roads are not made for 
vehicles that run at the speed of an express train, and 
are not, like railroads, free from all obstacles, but far 
from it, and it would be well to use them with a little 
more moderation.—La Nature. 


PROCURING TORTOISE SHELL. 

THERE are many articles of daily and hourly use, 
constantly passing before our eyes and through our 
hands, about the production of which we know com- 
paratively little or nothing. An interesting example 
of this is tortoise shell, from which combs and hair- 
pins are made, besides a multitude of trinkets for the 
dressing table, the desk, and the pocket. Fierce cru- 











Fig. 1.—GENERAL VIEW OF 


which the reproaches must have been something ter- 
rible, and soa back seat was soon added to the ma- 
chine. After the tricycle we have the bicycle, the cost 
of which is a third less. The Messrs. W erner Brothers 
have devised a type of motoeycle which recalls in no 
respect the first experiments made in this direction. 
They divest the ordinary machine of scarcely any of 
its elegance and add but little weight thereto in order 
to render it automobile. Their gasoline motor, P, 
which weighs but 22 pounds, is fixed against the 
handle bar and permits of disposing of 435 foot pounds, 
sav a little over two-third horse power. The fly wheel, 
V. makes 1,200 revolutions per minute and is connected 
through a belt with a grooved pulley mounted upon 
the spokes of the front wheel, which thus becomes the 
driving and steering one. The carbureter, C, and the 
gasoline reservoir, R, are placed at the upper part of 
the frame. Lighting by an electrie tube has been pre- 
ferred to electric lighting (which necessitates an accumu- 
lator that cannot be recharged everywhere), and the 
reservoir, A, which contains the gasoline for the lamp, 
is placed upon the wheel like a mud guard. 

Near the grip of the handle bar there is a handle, M, 
for starting or stopping the motor. The crank bracket 
is so modified that the feet can rest immovable upon 
the pedals as soon as the machine has run the few 











Fie. 2.—DETAILS OF THE MOTOR. 


yards necessary for setting the motor in operation. 

he machine as a whole weighs searcely 65 pounds 
Its manufacturer assures us that it is capable of mak- 
ing 20 miles an hour. We have not verified this state- 
ment, although we have seen the machine in operation. 
In our opinion, however, such a speed is not necessary. 
We may even say that, personally, we should prefer 
the trieyele (upon which one is more stable and more of 
4 waster of himself), although it is heavier, it is true, 
and is less easily stored and cannot pass over all roads. 
There are pros and cons, but if, as the Messrs. Werner 
Seem disposed to allow, the motor can be had sep- 
arately, each person will be able to choose at his 
convenience, according to his taste and the object that 
he has in view. As a general thing, cyclists have a 
tendeney to attain much too great a speed, and hence 
the deplorable accidents that injure the cause that 


THE WERNER MOTOCYCLE. 


sades have been instituted in recent years against the | 


slaughter of birds for the procurement of their plu- 
mage for hat trimmings, and yet I venture to say, says 
a correspondent of The New York Evening Post, that 
the process of procuring tortoise shell is a cruelty to 
animal life which far exceeds that to which birds are 
subjected, 

In the eighties I happened to be down in Bluefields, 
on that awful Mosquito Coast, and at the invitation of 
oue Manuel Latona, who was the owner and eaptain | 
of a small schooner, went with him to the cay El Ron- 
cador, for tortoise shell. This cay gets its name(which 
in English would be The Snorer) from the exceedingly 
angry surf, which can be heard for a long distance 
breaking over the reefs. This is the eay on which, a 
couple of years back, the historic old ship ** Kearsarge “ 
was wrecked and battered to pieces. El Roneador 
is nothing more nor less than a typical coral island, 
such as is found throughout the southern seas, three 
quarters of a mile long, perhaps, and not more than 
a quarter of a mile across its widest part. Sur-| 
rounding the island is a reef, inside of which the water 
is smooth and rather shallow; and at the bottom of 
this shallow water there grows a peculiar kind of sea 
grass, which is a dainty food for the turtle tribes. | 
There is also found on the top of the water inside the | 
reef a sort of small blubber Ash, ealled in Spanish de- 
dales, or thimble fish, which is, perhaps, the greatest | 
delicacy of the entire turtle menu. 

The turtle whose shell is valued in commerce is a} 
sinall species known as the hawk’'s bill. There are | 
other varieties which come to El Roneador to spawn, | 
but they are not molested. During the night the tur- | 
tles crawl up on the shore to lay their eggs, each female | 
depositing on an average about seventy. To do this | 
they dig holes in the sand about two feet deep, and, 
after laying the eggs, cover them over so deftly that it | 
is almost impossible for a novice to find them. These} 
eggs are really delicious when roasted, but the turtle | 
fishers are careful not to destroy those they do not| 
take for food, so as to promote as much as possible the | 
increase of this valuable sea reptile. At night the} 
fishers conceal themselves along the shore as well as 
possible, and when the turtles come up out of the | 
water on the beach, they rush forth and turn them over 
on their backs with iron hooks, leaving them secure 
in this position until morning. 

The tortoise shell of commerce is not, as generally 
believed, the horny covering or shell proper of the 
turtle ; it is the seales which cover the shield. These 
scales are thirteen in number, eight of them being flat 
and the other five somewhat curved. Four of those 
that are flat are quite large, sometimes being as much 
as twelve inches long and seven inches broad, nearly 
transparent and beautifully variegated in color with 
red, yellow, white, and dark brown clouds, which give 
the effects so fully brought out when the shell is 
properly polished. A turtle of average size will furnish 
about eight pounds of these lamin, or scales, each 
piece being from an eighth to a quarter of an inch 
in thickness. 

It is the method by which these seales are loosened 
which is the repulsive part of the business. The tur- 
tles are not killed, as that would lead to their extermi- 
nation in a very few years. After capturing them, the 
fishers wait for daylight to complete the work. The 
turtles are turned over again in their natural position 
and fastened firmly to the ground by means of pegs; | 
then a bunch of dried leaves or sea grass is spread 
evenly over the back of the turtle and set afire. The 
deat is not great enough to injure the shell, merely 
rausing it to separate at the joints. A large blade, 
very similar in shape to a chemists spatula, is then in- 
serted horizontally between the lamingw, which are 
gently pried from the back. Great care must be 
taken not to injure the shell by too much heat, and 
yet it is not foreed off until it is fully prepared for 
separation by a sufficient amount of warmth. 

The operation, as one may readily imagine, is the 
extreme of cruelty, and many turtles do not survive it. 
Most of them do live, however, and thrive, and in time 
grow a new covering, just as a man will grow a new 
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finger nail in place of one he might lose. The peca 
liarity of the second growth of shell, though, is that 
instead of reproducing the original number of thirteen 
segments, it is restored in one solid piece. 

To see the operation of taking the shell from the 
living turtle once is about all a man of Northern 
breeding wants of it; and if the helpless reptiles had 
the power of voicing their sufferings under it, their 
eries would tell of as heartless a business as man has 
yet engaged in. 

HOW FLOWERS ATTRACT INSECTS. 
By G. W. BULMAN, in Science Gossip. 


It was Sprengel, rector of Spandau, near Berlin, a 
botanist so enthusiastic as to neglect his duties as pastor, 
and consequently to lose his post, who first directed 
attention to the fertilization of flowers by insects, and 
to the wonderful way in which the former are adapted 
to the visits of the latter. After undergoing a period 
of neglect, the idea was taken up and given a fresh de- 
velopment by Darwin and his followers, but in a dif- 
ferent way. 

By far the most exhaustive series of experiments 
which have ever been carried out on this subject are 
those of Prof. Plateau, of the University of Ghent. 
These point irresistibly to the other possibility. It is, I 
believe, beyond dispute that these experiments show 
that insects are not attracted to flowers by their gay 
colors. An account of these very interesting observa- 
tions, under the title of ‘‘ Comment les Fleurs attirent 
les Insectes,” has appeared from time to time in the 
Bulletin de lAcadémie Royale de Belgique. I propose 
to give here very briefly an outline of them. 

Having covered the gayly colored flowers of single 
dahlias with green leaves, in some cases the outer ray 
florets only, in others the whole flower, Prof. Plateau 
found that insects visited them as freely as before. 
Such a result, so much at variance with the generally 
received view that insects are attracted to flowers by 
their gay colors, seemed ,to demand further investiga- 
tion. So Prof. Plateau set himself by a series of ex 
periments and observations exhaustively to cross-ques- 
tion Nature on the subject. The final answer has been 
a confirmation of the conclusion pointed to in the first 
experiments, viz., that color plays a very subordinate 
| part in attracting insects to flowers. 

The first question put was, “If the gayly colored part 
of a flower be removed, leaving only the green calyx 
and the honey-bearing parts, will inseets still visit it ?” 
To put this question, Prof. Plateau took two pots of 
lobelia, eaeh with thirty or forty flowers, and carefully 
cut off with a pair of scissors all the blue corollas in 
the one pot, leaving those in the other intact. These 
pots were placed near together in a sunny situation 
much frequented by insects. Watching them carefully, 
thirty-three visits to the blue flowers and twenty-five 
to the green calyces were counted. When Darwin put 
the question with the same flower, he got an opposite 
answer. For having deprived some lobelia flowers of 
their blue corollas, he found that the bees ceased to 
visit them. 

Prof. Plateau continued his questions with other 
flowers. He cut off the large, conspicuous yellow 
corollas of the evening primrose. One bee was seen to 
visit fourteen of these mutilated flowers in succession. 
On another occasion one bee visited ten, another three 
and another fifteen of these flowers without corollas. 
Similar results were obtained with the flowers of Con- 
volvulus major, larkspur, cornflower, and foxglove. 
When, however, the question was put with snapdragon 
the answer seemed different ; insects did not visit the 
remaining green parts. Prof. Plateau thinks this may 
have been because the mouth of the green calyx of 
this flower is directed upward, while insects generally 
attack such flowers from below. In any case one nega- 
tive answer cannot alter the obvious conclusions from 
the many positive ones. 

Another answer to the question comes from the well- 
known fact that insects pass freely from one color to an- 
other among our garden flowers. Prof. Plateau rightly 
elaims this as supporting his view. He himself has 





| Seen them pass freely from color to color in a bed con- 


taining blue, purple, rose, and white cornflowers ; in a 
patch of red, searlet, purple, rose, yellow, orange, and 
white single dahlias; and from the vivid red of the 
garden flax to the bright blue of the common flax. 
Other writers, including Darwin, have observed the 
same thing. 

The question, however, may be put in another form. 
There are certain brilliantly colored flowers which in- 
sects scarcely ever visit. Now, if insects are attracted 
rather by perceiving in some way that honey is present 
than by the colors of flowers, then they ought to be 
attracted to such flowers when honey is placed in them. 
So Prof. Plateau chose the scarlet geranium of our 
gardens, and placed some honey on a few of the flow- 
ers. In the course of an hour these honeyed flowers 
were visited by eight humble bees; and when these 
bees, in the course of gathering honey from these 
honeyed flowers,came to those without it, they flew 
over them without alighting. Phlox, Japanese ane- 
mone, and the larger bindweed were treated in the same 
way, and with similar results. 

Again, if the honey-bearing parts of flowers be re- 
moved, leaving the gay corolla, then if insects are not 
attracted chiefly by color, they should cease toa visit 
them. The question was then put inthis form. The 
central florets of single dahlias, which alone secrete 
honey, were carefully removed, and bits of yellow leaf 
put in their place. No insects came to visit the flowers 
thus treated. As soon asa drop of honey was placed 
on these artificial disks, then insects were attracted as 
freely as before. The disks were then removed, and a 
little honey placed in the central space. Again insects 
were quickly attracted. 

Another answer comes from the habits of insects in 
visiting flowers. There are a number of plants with in- 
conspicuous flowers, usually fertilized by the wind, and 
hence known as “anemophilous.” These have no 
gayly colored corollas to advertise their honey or pollen, 
yet not a few of them, as certain species of Chenopo- 
dium, nut, docks, rushes, and grasses, are, on authority 
of various authors, visited by insects. Insects would 
not visit these flowers if they required the stimulus of 
color to attract them. 

Yet again, the question may be put in another form. 
If insects are attracted to flowers not by gay color, but 
by the perception of honey, then if honey be placed iu 
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